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1,0.0 TrMDVM 09

1.0.0A. This volume is a compilation of all the test procedures reqi•rd•

for ompletion of the NRA Test Program.

The test procedures for NRA 1, NRA III and BRA IV tests shall

be'eontainedin decument D2-13406, Voale a 11, 111 and IV

respeotively. -

1.0.0.2 Seie of the oriqinal tests scheduled for NU I vere never ooa-

pletedl amnsequently such tests shall be inoorporated into NRL IV.

1.0.1,

1.0.1.1 The complete desocription of the IRA Program Plan in outlined in

( ,tdocument 2-1 3405j, Network Raaolaatio n Area (NRA) Teat Program

Plan, Block Change I. This document desoribes the purpose and

scope of the ZRA Program. Detailed desoriptions of test organ-

isation, test oonfiguration and test objeotivps are given*

1.0.1.2 All signals vill be monitored at the rack level or at WGSR test

points provided on the front of the SCN equipment drawers.

Parallel inputs are provided for all SCO Command Receive channels

at the Patch Panel, to faoilitate monitoring of signals reoeived

at tUe nodes. The NRA Instrumentation System shall be used ex-

tensaivel.7 for monitoring test signals. Replay of the instrument-

ation tapee shall be reoorded on osoillograph paper and the

e#salte evaluated for use in NRA Test Reports.

0

V' ,zL -.. ___ __ __ __ ___ __ __ _
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1.0.3, r:••o

1.0.3.1 Facilities

25-33093 Equipmmt Installation - IRA ab.

1.0.3.2 Cabling

21-50170 Electrical Cable Assemblies (KiRA)

21-52060 Schematic Cabling, NRA

1.0.-33 Test Plan

M 9R-3-O223 Part 2, NRA
Vol. II

MW -3-0223 Part 1, DWE and Part 2, CT
Vol. Ifl

E'OR-E-022B Parts 1 and 2, New York Systems
Tol. IV

1)2-13405 IRA Test Program Plan, Block Change 1.

T2-2118 1inuteman Breadboard SCN Tests Conducted
at Seattle

1.0,.34 system

2. 2-4871 launoh Control System Test Program Hardened
and Dispersed - Preprototype (NRA)

D2-5257 Seattle Test Program, Part III, Integration
Test Re!quirementsL, &D

D2-%84 ntrneerin•g Development laboratories Test
Vol. I thru Program for LCS.

D2-7401 Underground Cable Procurement and Installation
Routing Requirements, Minuteman R&D Operational
Squadrons

D2-9112-1 LIaunoh Operational System Configuration, PPT.

.D2-9112-2 IAunoh Operational System Configuration, PT.

.~
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1.0.-.5 lAwiah Control Console

)2-.545O Nodel Specifioations for Launch Control Console

1-.0.36 Ciummiastions Control Conaole

m2-10778 Model Speoifioations for Comunioations
control Console

1.0.3.7 $a( Data Processing IEqupnent

NP-C-101A Model Specifications, PPT LCC

NATP-C-1O1A Aoceptance Test Procedure, PPT LCC
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Myislo VOL 1 jNOD2-13406 "

uaaamo~o ISIC.15



1.0.-3.9 Support Information Network

OWSP-I-206 Model Specification, Communications Control
console

me-!-2O Model Speificatioen, Telephone Set, Wall-Type

UMSP-I-203 Model Specifioation, Jack Assembly, Interphone

XSP-I-201 Model Specification, LF Telephone Terminal
.I quipment
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1. 1.1.1.

F]mctional Test, DC Power Supply, Yeririoation Test.

2. QbJeotiveo

2.1 To verify that the voltage and ourrent motors give & true reading.

2.2 To insure that the units are capable of supplying the required

power within the specified voltage tolerance.

2.3 To measure the ripple and voltage regulation at tho specified

load current.

3. Doescription

3-.1 Connect a 30 ampere or 50 ampere load to power supply as required.

3.2 Connect equipment per Figure 1.1.1.1-1.

3.3 Switch load from no load to full load once, from full load to no

load while measuring voltage transients and recovery time at output

terminals with an oscilloscope with camera attachment.

3.4 Using a shunt, measure full load current and voltage with a differ-

ential voltmeter and compare with power supply panel motor current

and voltage readinge.

3.5 Measure no load and full load ripple across output terminala utiln;

an ',osilloscope.

3.6 Measure no load and full load voltage with differential voltmotor

and determine statio regulation.

3.7 Conneot battery set and repeat transient measurenente.

_______ AiAAV f I vMIOD2130
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4. kIaUmo~nt In Toot

4.1 Your Perkins 20 YDC/30 amp power supplies, Model Wfl 28-30-23.

4.2 Two Per~kins 28 YZC/1O ap power suppli.., Model VIR 28-50-13

4.3 Battery got 25-35469-1,

5. Leat Zouiuaient

5.1 ]Differential. Voltmeter, Pliuke 801

5.2 30 Amp and 50 amp shunts.

5*3 Ovcilleaoope - Tektronix 545 'with Camera, Model C12

5.4 1500 watt load bank# adjustable for 30 or 50 amps at 28 V]DC

-(Ion-induoti'v).

5.5 Mercury switch.

6. tA Reuirement3

6.1 Photograph data required in Step 3.2.

.6.2 Record information, required in Steps 3.3*to 3.5 on I&IR log.

6.3 Record any unplanned events in WLIR Teat Log.

MUDsc APVJ7,OSv VOL 1 "0 Mg- 3406
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Past-Xnst•lation Fietloval Teat an Intrasites Cabling std Ca l

2. Mjectives

2.1 To lnmzre that intercomwcting cbles awe been properly Installed

as shown in 21-50170.

2.2 To determine that cables are fabricated per the prescribed spcl-

ficatiaos as shown In 21-501T0. Check the =mnber and positions

of pins in the connectors, connector clocking, size etc.

Des2=tio

3.1 Connect & contim•ity tester to pin number I at near end. of cable

Sal to the corresnding pin at the far end to verify that an open

circuit does not exist.

"3.2 Pvqft"a step 3.1 for all the remaiing pins and shields.

3.3 Connct continuity tester to pin number 1 at the near ead and test

to all reaining pins and ihields at the near end. to varify absence

of shorts.

3.k lAeeat step 3.3 by conecting the continuity tester to the next

pin and testing to all pins and shield to the tester that has

not yet been connected, for all remaning pins. Thus, ome side

of the continuity tester is connected to a number or letter which

In being tested and the other lead will be connected to all nnbers

or letters vwich are greater than the one being tested.

4.l Mw following cables are to be tested and vil be verified per .

"1-50170 as specified in item 2 of this test.

.AI
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21,4=0-.O0378 3.51004.

-AA

.0387 -0393

.Aa~ 4396

-0429-0380

-0645 -45

-Q5!f9 05;

-0555 -4552

-0471* _o633

-OT "

5. Test Eani-xmnt Requiured

5.1 .9hetatone Bridge-; Leas & Nortbru, Tpe V

C 5.2 M-1timetor, S1ippon 260

6. ata Resummrerts

fleeocr all dAtAa n M4 & IR !TL-t Log.

2-rVA O 1 NWO D2-4O X
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am Cooling Air Requirsaents

2. abdec~ns

2.2 To deterzma the cooling air temperature rise thrOgh the SB2 e*q4ilut

under variable cmd~tions o: static pressure at the air inlet.

2.2 To deterne itznt heat Influx contribution to cooling afr temperature

rie across each SCN rack.

3. et. DesWRiptio

Th tests vill, be performed on two groups of SMZ eqyipiment: the LOW

goup, consisting of Pivure A 1265, 12L3A, an 12M3B, and the IP group,

•csisting of Figure A 1251 an 1228.

IR Tests

.3.1 Connect the equipnent as shown In Figures 1..1.3-1, and 1.1.1.3-3.

S3.2 Using .a thernocounpe, check the temperature of the cooring air at the

air Inlet to the LCP/DAC racks. Adjust Cooling air temperature to

"5512".

"3.3 Record the followin temperatures:

I(a' Intake and exhaust air temperature for each rack.

(b) Power v4py dra-wer temperatures for racks 1213A and B.

(e) Room temperature.

(di) Wet-bulb tanperatvire.

3,4 Using a manmeter, monitor inlet air static pressure on each rack.

Adjust pressure on each rack to the values gir.n In Table .. 1.1.3-1

(ondition 1).

/VOL 1 NO )2-13406
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3. Pfrp the Dbsase S1i lator to trsnMit a status =ss80 e0 alU stAtuS

iras. AU U1tts q SM1 alinscatow Psil W. C0030t th eqie94 t

di shasta in Fige 1I.13e-5. All wvitabes at =A l.ust be In the safe

•06ti45,

3.6 Tu an te"rature r•cording instrumn.

3.7 Turn an LOT anl record tim.

3.8 lbasure power imnxt to eah rack using a IC attmrter 5 shemn In

kigur 1-1.1.3-3. -

3.9 Monito the e0olng air tperatue at the rack inlets anL eutlets for

a perU of 3 hours, or vnti1 exhaust air te•Le•tures stabilize. If

witlet tanxerature exceeU 6T degrees at say tim# immUAWY shut

4aim the LC'/DAC racks.

3.10 Record power iiret to the racko san then shut down all. racks.

3.11 f the manwater on, each rack inlet and adjust the static pressure

k to the valv•s given unler codlition 2 in Table 1.-.1-3-1.

3.12 Turn an LCF/DAC racks. Hecard. tim. .

3.13 Bring racksu p to Strategic Alert anl ,&mam the Pwer Uxt te each

3.lI MWxtor the cooing air tererstume for a perio of 2 hours, or until

the temerstures stabilize. If mtlet te,-erature exceeds 67 degrees

at any timz, Inzdixtely shut don the LC'/A• raeks.

3-15 Reesoi power input to the racks and then shut down all racks.

3.16 If tererwtures remin within tolerwne for mble 1.1.1.3-1 (Condition 2),

repeat steps 12 through 16 for toditimas 3 sAl --

LI TLsts ,.

3.1 Using a maanter, monitor the Inlet air static pressure an the two LF/)DA

r#cks. Mdjwt pressure on each rack to those given unde eolition I In

'Zbe1.1.1.3-2.

A.APKAV VOL4~ 1aaA NO D2-1306
-SI D->



3.2 )Hnter tweq b at the fbL polata

( '(a) Air UAMUand sr~1 .~d~st "uSts Lfor *&sh reek.

(b) 1mw pspply droww Ina eath rash..

(e) Wlet-a teupsw attw .

3,3 Covmct tke equip-nt as sRhOWD In FigUM 1.1.1.3-2. SIN epeater

Telelhioe Set must be Mi. EUsee raeks in 3trateic Alert cornaiti.

3.- Turn an record~ing thermonatero

534 Turn on LF sad recor t~ine.

3.6 Measure power ipnt to each rack using a, C ttgetr &A shown in

3.T Monitor tbe coolin• afr terverature at the rack Inlets and outlets fo

Perio f 3 hours. If outlet teuperature exeeeds-•7 dsgree. at arz

3.8 ', Imme:la shut -do the TF/DAC racks.

3.8 Reord power input to the racks and then shut down all racks.

3.9 Cowect the raenter to the pressure mnitor point on each reck-inlet

and adJust the st+tio pressure to the values given umier •o•dition 2

In Oble 1.1.1.3-2. .'

3.0 TU W t. T''AC realm. ecord, time.

3.11, Xing racks up to Strategic Alert a" meaure the pover input-to each

3.12 Monitor the coolinG air termerature for & period of 2 houns, or until

the eAnaut air teniveitures stabilize. If outlet tenmeratiae exeeeds

Or degpees at a~nV tine,, 'w~&aed y shut down the LF/DAC racks.

3.13 Record powr input to the racks and then shut doowu all racks.

3,14. If trieratistes rmin vithin te1ieraee for Table 1.1.1.3-2 (caadition

N a9), repeat StePS 91 tbrou,& 13 for cociitiorw 3 Wnl 4-.

t uvissoV JVOL 1 "0 D2..13406
me 4Mr awePG 24.



C aL WP//PI kA - .@ -e m boewh &OW~a ?I N 83236144a

Zalm 1/1 Alck 11# f33 tAtow lbh"s Pt"O"sng &MP/N 8323615-5M1

x/v owooooo

k-3 LCF/C¶ Uack &33 Dgtu1 ftta. grow I/I 8323342-5M2 SIN 0000(31

1.1 LF/*DFZ fack #44)2 4cou~r4 We~g frocsuins Orevz P/N 83236IT-501

SIN 0000005.,

It. 5 LF/CM Raek f4li Digtal. Data Grou P/N 832361&.502 S/N 0000005

awiso jVOL H. j O D2-13406
vUS 404UP .G 25
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UMV 1.1.12.3-2

StAtic Pressure in Inches of Matr
Equipfmmat Fizxim on O~i za4ti Cadiion L1
Inure A 1 2 A__I_1__

mo0.13 O.T0.03 _____

1M3 A 0.5.0.21 0.10 _ ___

M23 B 0.1,8 ____.___ 0.___4

MR=Z 1.1.1.3-2

BCH Static Pr'essure in Inches of Water
Equipmant Condition Coic1ition, Conait ion, Coadition
Figure A 1 -- 2 3_____

_______. ___o.36 0.292_____

ms2285 0.1,2 1.-3

MVISCD I: D2-i3406÷

08 48ft f0t0 wW. 2
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iamnauh I Pale1__,___ _____ _____ DC e ro~z

Control (2o4)
(o0ole

Communioation
Control Console

Stattms Neasage Pro-

(305)'' 304)p

mv ss • •2/6~ , .. '. • .1t40 D2-34

s mtstag urn sI Pro-

9,1 ooL,•O~upW03• •.in Group

- . ... (305)(304)•
... • 

71

• . W1,9

"" ..... .. . .. .gure 1•1•1-3- 1 21 )

"24fýAAAMVWVLI OD-30

us m socIP" 2



(m

status Comam" SA im-alaing. Proocauing I 8,11 SimulatorL s" Proout in (222)J I o; J _ .T23 -• I A-? 34

0 Panel 11704

(204) ,1Digital Data
Group

"""pael ,,T202 W70 1 J9 W"06 T oint
""(2 . (223)

wall
C Telephone

I (4439)

Panel.~ ~ jJ2 J e

• Q..
"" J 10, terower J

Pane .. set

Jack Box Jack Ba:
• (428) (447)

Figure 1.1.1.3-2

u aUM no.o Iva- 1 1)2-134%



((303)

S (304)

Figu'r I 1 . -.34

%U YoS Ii * 2130
us m• lo Wc WA ,,,
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SLa.2.1

Oomzeticu of LOC to DO Power.

1. Objec-tivs

2,1 To Insure that the 2S WC power will be applied. at 'the proper cable

teiainals befere the cable is comeeted to the IC.

2.2 To determine the voltage end current at. the interface.

2.3 To insure that voltages at the IC to DPE lnterfmae are ,ithin specified

tolerances.

30 Descrilion

3.1 Before connecting cables W119 an V120 to the LCC masure the voltages

un each pin referenced to point A"' (round). Pin 3 of W119 aid Pins

6 an 10 of V12U should be at +28 VDC. The voltages on ali other pins

hould be 0.

3.2 Open cireuit breakers CB5 ad CBIT and conect 119 anl U1 to the IC

a shown in igure 1.1.2.1-1.

3.3 Close breaker CB5 and mnitor the voltage at point B'; adjust to 28

-V is required..

3.4 )Moitor the voltage between points A' an B' with a differential

•at~mter,,

3.5 Close breaIer C-T and mnitor the voltage at point B" '.

3.6 Monitor the voltage between points A"l and B" v-ith a differential

-vTatMetrb.

3.T )eaare the ripple at points B' and B" with the oscilloscope.

,o/Eqi nt in Ti ist

ka. tazil control Console 25-2-41T2I 0

vurneaoo I Sm.IG 34
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Iwa, Stios rlostet loop Teet

2.1 To ve2,Y the "Up-test fmotion. of the We*

2.2 To 6stoeimAa the caruit durinm lmp-teat.

Desc~ription

3.1 Cmoeot the equidpmet as show In ftr=* 1.1.2.1-1 except

onle 1M20 *tdab W be tt4scnnote4.

3.2 Measure the voltage between points A' md 30 to doteraie the

4qat. U asurmeo the voltage between points At I' and Do

( .3 Operate alU Iamp test switehes In sequoenO, ropestine stop 3.2.

4. mni .ent in Test

4.1 1a4mch Control Console 25-24172-11

5. Test E ruient Required

%.1 Dfferential voltmeter Fluke 801

5.2 Calibrated shunt. (12 Amp. maximum).

4. •ata Nequfr1ement

Accord all data in the Tost Iog.

•o . 7.. '"W.Yo voL 1. 1"° P2-i• Y

us a"so



gsT 1,4.3

1.Title

L4Cv Andibl. Alarm Test sacRec

2. Ob~jertves

2.1 To 1aw that the ALrA WS a-, AIAMI rmeat fWaotms am Overat•te.

2.2 To reasue the euwent arA voltap at the LWC pover inwt urins-

act~vatitu of the q.arim.

2.3 To eawure the ripple c the 28 volt 1npzt dvxig activati• m of each

alarm.

3. Desorition .'

3.1 Conmet the equipent per igure1..2.3-L.

3.2 Activate ALAM fl sax meamxw v~oltage between At ami I', then A"'

al B' . Monitor the ripple between A' a BI' vith an Pcillscope.

3.3 Press the ALAR4 reset button an verifY that the au•ible a'arm ceases.

3-. Repeat steps 3.2 axd 3-3 for ALAM4 !.

3.5 Repeat steps 3.2 sar 3.3 for AIAM #1 sand ips~irxtazie~usy.

•.Equipnt in Test

1.T.iwch Control Console 25-=2172-11

5. Stt Eqgipnt Required

5.1 Differential Volb=ar•*4,, Fluke 801

5.2 Osailloecope., Tek~tronix 5~45A

5-3 Oscilloscope camra

5.A Calibrated shunt (12 amp max. at 28 V)D)

6.Data Requirenmnts

6.1 aeccot all data in the Test rog.

6.2 Three oscill cope ya tomphhs are requ•red p steps 3.2m, 3.3 ad 3.1.

KVuO VOL 1 H D2-13406"
us earnaeso W- IAO&38
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IC# fteoder SmrItcte

2. Objectives

2.1 To verify the correct *odes exist In the Breakrire TBaoder.

.L2 To verify operation of the Program Controls and Oomani Controls.

2.3 To deterine the resistance ot the sigma path from the encoder output

to the comn, xasured at the external conductor.

3. Description

3.1 Connect the equipcent per Figure 1.1.2.4-1

3.2 With the LADNC & IfIB Levers in the MIT position and the Program

Controls OPP# check for continuity between pin 6B and pins 2-57 of

Cable V006. Use Cable Breaklout Box mounted behinl Rack 305.

3-3 Tam both the LJWCK Lever and the Co-op switch within two seconds to

(" the rAMTM position ani1 check for continuity between pin 6B enS pins

"2-57 'which should correspond to drawing 29-21 TrI (LCLF72).

* 3- Release the LAmI twitches to their nornal positions.

3-5 Tarn the I Lever to the nII position and again check bits

1-56 for continity per draing 29-24T71.

3.6 Return the IWMT switch to the CODE USeD position.

3-7 Sent TEST com~na with LF address je. Again check continuity of

pins 9-15 per drawing 29-2Z.T771.

3.8 Repeat step 37 for LF addresses 3 through 11.

3.9 Repeat Step 3.T for ST and CAL. Verify that the Proam Control

wves off the CAL position automatically.

3.10 Mheck the resistance of ranlemly selected encoder switches.

~VIUD ~.~6zVO L No~ D2,'13406~
Sus. ans 2" NC. IPAG



C'~ ~ h l aumsk Ooutz@3. C~mooU 93-4l172-11

-n est Rqu±~nt- fleq-ired

54. coutimzty Tester

6.Data IRe~uire21nta

Decor~ aLU data In the Test -L06.

WAP"Asff VOL t1 WM D2.1 3406 4
a" RO I I. PGI4
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us t...

WI Frequencq Respouies TAYf Configuration

2. Objetive

To dtezoino the respo•se of the SIX Transmission path using the

attenuator employed at VAID.

. -Description

3.1 Comeot the eqipment per Figure 1..1.31-1.

3".2 AdJust the oscillator to 3db- (V1 ) at 1000 aps.. Measure the

output ( 2).

:3.3. Repeat the imeaaurements at 300, 500, 750, i1000, 1500, 2000 and 300

.oales/seond. The input should be adjusted to 3 db1 at each

* frequency.

4. "quie•mnt in Test

4.1 Attenuator-Balanced, Asoy of 29-26032-1

4.2 Patoh Panel & Cable Simulator 25-29327-1

4-.3 Repeat Coil Assy. ]D&&I 71-1/5151

4.44 Squalizer Amoy 71-1/5152

4.5 One Mile Simulator Asoy nTDI 71-1/S5M0

5. T•est Equiment Required

5.1 Audio Oscillator, 600 o*- balanced.

5.2 Audio YrM, 0 dba at I av across 600 o*hs

5.3 Resistors, 20 ohm

eVISEso *1 1I0 D2-13406->
usnur a" 0"1 AG 43



Ueoaaz all "to. in the Teot 100C.

7. Refozonags

COoodinatiou Sheet SES-43-10/114 (1/6/62)

K c/Vm OL1 NO ID2-13406\
U3 a"n so. 0EC P
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' " 'US? 1.1.3.2

1. Title

LCI/DDG SIN Speeh Trnsmit Channels

2. Objeotives

To verify that the channel frequency response is within specified

tolerance.

3. DescriptionL

3.1. Connect the equipment as shown in Figure 1.1.3.2-1.

3.2 Remove cables at J7, J10 and.J13. Leave these cables disconnected

.. during thin test.

3.3. Connect 600 * 30 ohm impedance audio oscillator, a frequency counter

and a VI to input point indicated in Table 1.1.3.2-1.

. 3.4 Connect 470 24 ohm resistor and a YTVM to output point indicated

in Table 1.1.3.2-1.

3,5 Assure that transformers are connected for 470 ohm output Impedance.

3.6 Perform tests in Table 1.1.3.2-1. and observe indicated outputs.

4. EQuipment in Test

LCF/Digital �ta Group OL-3541/G'YK-1

5. Test Equipment Required

5.1 Audio Oscillator - Hewlett-Packard 200C

5.2 TY - Hewlett-Packard 400C

5-.3 Frequency Counter - Berkeley

6. Dta Requirements

Record all data in Test Log.

-,U 4NO D2-13406
us~~Sv 1as W-6 ic I 46



SIN Speeoh Transmit

Inaput Conditions Monitor Points(
Test Input Input Input Output Output Remu*9Number Points FreMu=no Level Points Level

1 ;10-2, -3 1000 13 dbm 13-25, -26 0 to 4 d4 Add 1.06 dbm to output
Sweep oscil- 1 dbsi of reading when seasuring
lator from the outpul across 470 ohm load.

300 to at 1000 c s.
3000 ops.

110-2, -3 13 dbm 13-25, -26

2 710-4, -5 Same as Sam* as 13-27, -28 Same as
Test 1. Test 1. Test 1.

3 10-6, -7 13-29, -30

4 o10-8, -9 13-31, -32

5 1710-10, -1" 13-33, -34

6 r10-13, -1A -25, -26

7 r10-14, -11 7-27, -28

8 10-16, -1 -29, -30

9 10-18, -14 r-31, -32

10 10-20, -2 Same as Same as 7-33, -34 Same as
Test 1. Test 1. Test 1.

Table. 1.1.3.2-1

~I VOLO D2-134%6

I "41 4



470 V,,
24i •

VTK ;7H 13

Frequency
Counter ---. LC/D

SIN Speech Trnanmit

uvo 7-a!nJp• VO 1"N D2-1J406>

4W F/ 48



S1.1.5.4

"Mcss fumalt to Li ean L Signa.1li Output.

2. Oj5tt.es

3.1 To vsrif that frequency zesponse eA banMidth of TCOS tUsnamt

funtion oonforn to specifications.

2.2 To verifY that the UP Signaling output operatee properly.

3. 1hsSrOitiom

3*1 Connect equipment per Figure 11.3-.4-1.

3.2 Rmoe cables from 37, J8 and J1O. Leave these cables disconnected

during this test.

3.3 ftU- raok pover ON.

3.4 Conneat 600* 30 ohm resistor and a r to output points defined

b7 Table 1.1.3.4-1, Test 1.

3.5 Connect an audio osoillator with an internal Ipedance of 60 30

oems, a.iTTVI and a frequency counter to input point defined b1

2able 1.1.3.4-1, Test 1.

S3.' Perfzom Test 1 outlined in Table 1.1.3.4-1, Test 1 and asek note of

observations. Repeat for Tests 2 through 10.

3.7 Remove Audio Oscillator, VIKVX and Frequency Counter fzro input

points sna connect equipment as per Figure 1.1.3.4-2, Test 11.

3.* Connect 60 * 300 to input point defined in Table 1.1.3.4-2,

Test 11.

uvrso Ao/74!/W va- 10 D2-13406
us oase 4oo9 Ip 49



f

N9 0e0e9t lr~qm*W Counter and Omfleeoope to 600 i 30.Wo reslistor

mmd TM at outrat poiat defined In Table 1.1.3.4-2, Toet 12.

5.10 Omnit 24 YVD Pmoe to nW lead ininpt defined In Table 1.1.5.4-2,

,hat 11.

0.11 hzPozu tests outlined in Table 1.1.3.4-2, Test If and note

2600 ope simaidal output at a level of 0 dbe (0.718 volts/600 obas)

pl o miu 1.5 db at output poiats. Repeat for Tests 12 thr 20.

4. Squiiaent iM Toot

Telephone Coneoting and Switobing Set AN/GTC-8

5, Test E•ulmnt

5.1 V, Hewlett-Packa• d 4000

5.2 Cewilloacope. Tektranix 545 or equivalent

5&3 •requenoy Counter, Berkeley or equivalent

5.4 Audio Oscillator, IRemett-faokab 200CD

5.*5 D Power Supplp, [epoo or equivalent

6. ste Resuirements

6.1 boaord obeervations of 3.6 and 3.11 on 1MI. Log.

16.2 Record any discrepanoies or unexpected occurrences in WR 1rog.

msVusw ____ 0SJAr m VILI N D2.13406

us4" o S ." 5



bZast coalutim Umrtor OsMdllMh

test In" unp". zap"t ostpal, wtpa

embr oit h~q. L4vIl po1st Level

1 0-3,.. 1000 5 4ba J"9,.5 15 a I 0. oforewoe levol Is the outpuit

3w A & * 3 m ot *vel at 1000 $ooe

to lefoewaoe 13 On is 5.45 ,@lts/600 obma

25003 On Is. 1.1 voltu/600 ohms

2600 At least
55 bbe

2900 At least
to 5. -

5400 lw zefoi-
10 -33r32  :84-20-

2 1031r3 As n 3 ba 8-49-3 As LTest

3 l0-29,,28 86.

4 0-27,-2JS8-

5 10-25,-2 is-¶0,-I1-

6 10-23,,-22j-2,1

7 101-Z J8-i 4*-15

10 0-15,-it As IA 3 dba JS-20g.21 As In Test

MR*t 1----

KMD -44 6 v'o 1 "o D2-13406..)
us a"6 20004WA4



Input Conditions ;omitor Conditions

Test Input N"Za output
Input "W1" a Output Output ftequeno Remark.

Io. Point Input Point Level op"

e1 ?os. Lel

11 J10-33•,•32 J7-46 J7-67 24 YDC 78-2,-3 0 * 1.5 2600 0 dbm is
di ma 0.77e volts/

12 710-31,-30 J7-43 J7-67 J8-4,-5 6 ohm

13 J10-29,-28 37-40 37-67 J8-6,-7

14 0-27,-26 J7-37 J7-67 J8-8,-9

15 C0-25,-24 -7-34 J7-67 J8-10,-il

16 -10-23,-22 37-31 37-67 J8-12,-13

17 310-21,-20 J7-28 J7-67 J8-14,-15

18 10-19,-18 J7-25 J7-67 j8-16,-17

19 J1O-17,-16 J7-22 J7-67 j8-18,-19

20 JI0-15,-14 J7-19 37-67 24 VDC J8-2%.21 0 • 1.5 2600
dbm

Table 1.1.3.4-2

-° va. 1 mo D2-13406

msue 4"ame ac W-6 A 52
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M85 Aseceve fr Up Laap Out-Off end IF Lamp Circuits and LY

Siialin Input.

2. 0bjectives

2.1 To verify that the f•-ewen•c response and bandwidth of the TM

receive function confom to specifications.

2.2 To verifr that opertion of lamp out-off and IF lamp circuits

are am specified,

3.1 Connect equipmont amush0on In Figure 11.3.5-1.

3.2 Ramofv Cables 1014 from ZSA J-oz Simulator, (J9); 1069 from

=53 (J9), Weo0 frm TCSS (38). Do not reconnect these cable-

until test Is completed.

3.3 Tom rack power CU.

3-.4 Connet an Audio Oscillator with a 600 * 30 ohu internal impedanoet

a Frequeo• y Counter and a • M to input point defined In Table

1.1..5-1, ~Test 1.

3.5 Corneat 600 * 30 otm resistor, an ocilloeoope and a TV to

output point defined in Table 1.1.3.5-1, Test 1.

3.6 Perform Test I outlined in Table 1.1.3.5-1, Test I and note

observatione.

.7 oRepet procedures 3.3s, 3.4, and 3.5 for Tests 2 thrn 10.

3.6 Conneet equipiment as In Figure 1.1.3.5-2.

. ° ffJ. 1 0oD2-134%o

VS I"" -000



34 CwaMeot an Audio OoIllator with an ntenaml Impedamno of

600 * 50 dwsp a YTM, a Prequena~ Counter, and sn oscilloscope

to Input point sapofied in Table 1.1.3.5-2, Teot 11l

5.10 Canneot 24 TDC to W 0 lewa sucipefiled In Table 1.1.3.5-2, leot 11.

5.11 Connect DO Voltmeter and Frequenoy amter to IP Loap output defined

In Table 1.1.03.5-2, Tet 11.

5.12 Connect DC Voltmeter to Alai- output defined in Table 1.1.3.5-2, Test 11.

0.13 Prform Test 11 outlined In Table 1.1.3.5-2 aM note observations.

3.14 Repeat Procedure M.g, 3-.8, 3.9, 3,.10 and 3.11 for Tests 12 thru 20.

4, Roultuen in Teots

Telophne, Connecting end Switobing Set AN/OTC-8

I .Test lquirment
5.1 T•I, Hewlett-Packa•d 400C.

5.2 O•silloscope, T*ektrix 545.

5.3 ]lquwwy Counter, Derkeley Iput Xoter or equivalent.

5.4 Au•io Oscillatorg, Nwlett-PackaLd 200CD.

5.5 24 VDC Supp3.y, Kepoo or equivalent,.

5.6 0C Voltmeter, Triplett 630k.

4. Pate oequiroments

Socad observations an WIR Log.

hEVIO1 j VOL 1 NO0 D2.13406~

US 80200 ISmC IPAE 56-



Zapat 000 titofs Nmlltor Points

Ist Impat ZaIput Zapuat Osatpst Ouat1t, ll
xm* Point& a ml'oa r Level Atato 110"I

I J"9-24 1000 Nmas 7 dLm J9-52,--3 15 dba lsfeeaoe level Is te
I Lb *utput level at 1000

300 to 
Owe

12oo~ a b of'
bfnernoe

506 b of Unuo 7 dbe Is 0.35
flema"o volts/600 oba,

2600 Not peter Minus 13 Onm is 0.175/
then -56 db 600 ohus
of Iefereno

843,#-24 2900 to Minus 7 rib J9-32,-33 Not pamtr,
3400 tSA -56 Lb

at lefezen,

2 825,,-26 As in As In Teat 79-O3,-51 As -in %atTest1 1 1

S . ,-28 ) le 2

4 -; ,-•*-50-27

5 M131,-32 -24,-25

f X33,-34 J-e2

I -359-36 4
* re37,-Ser-l,1

9 S-3),-40 39-16t-17"

10 "-41,-42 A ain is In Tat -14t-13 As In Tust
%at t I I

_______ _____ _______e 1.1.3. 1

wAPA7,vo VO~L 1 "0 D 2 13 406
US 2U ~ uc. I PA" 57
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s 1.1.3.6

! 1. Trit.

1= V" Rofto Circ•its.

2. ObJectiv'es

2.1 To verfy that the *enmit from CP-VWP" an& "Receive at CP-VK "

f~mations eonfor - to specifications.

2.2 To verify that , - an io signal (voice) vill operate the voice-operated

signaling detector.

2-3 To verify that the keying circuit conforms to specifications.

3. Description

3.1 Connect the equipment as shown in Figure 1.1.3.6-1.

3.2 Disconnect cables W069 and W092 from J9 and J10 of the TOSS.

3.3 Turn :ack power on.

3.I Apply a 1000 cap, 0 dbm (0.778 volt/60n.) siusoidal input at J2-4,5.

3.5 Note that the corresponding output at J9-36,37 should be at a level of

+ +3 d (la vol ts/doo2) +_ 3 db.

3.6 Vary the input frequency from 300 to 3000 cps.

3-7 Note that the outpuit level shall not vary more than 3 db frou the 1000

eps reference.

3.8 Te oscilloscope ahould inlicate a harmonic distortion of less than

10%.

3.9 Conect the equilnt an shown in Figure 1.1.3.6-2.

3.10 Disconnect cable W014, from the ESA J-Box Simulator. Short-circuit

JT-65,,-66.

3.11 Aply a 1000 cps, + 3 dbm sinusoidal input at J10-36,37.

3.12 Note that the corresponding output at J2-4.5 should be at a level of

+ 3db. plus 0.25 to Milos 3.25 db.

REVISSOVO Ii~ z 
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3.13 Repemt sups 3.6,3.T and 38.

3.14 Oemw.t eqipwit " sham In Fig=* 1.1.3.6-3.

3.15 Ceaaet all eblWes to =S exoept tO J2.

& 86 roJAdjt attonuato- ~mt11 the voia. l.pzt to J2-415 Is a xMziau of

-3 Onb (.55 relt/6008L)- -

3-17 sotatt en j-15,67 d7-,6T- , an interqeyd 24C at 60 -+ 20

ep is indicated by the DC volteters.

3.18 A~pply 24 -VW to J7-63 and J7-6T (positive).

3,19 Sote that this vil1 produce a eonsta;t 24-V•J on 37-15, -67 and JT-a,

-6T,

3.20 TLest the keying cfrsuit b35r short -cfreuiting .17-65,.-66.

Iote that a short circuit exists at J2-4-7.

11.Egutmnt in Test

Telepftow aomncting aM svitehing set AM/GTC-8

5. Test Equipulent .

5.1 Auio os4illator HP ode1 200 CD

5.2 ?xeqwncy counter Berkeley 554B

5.3 V1Tfl HP model 43W0

5.4 Oscilloscope 5eltronic model 545

5.5 Atteniuator General Rlaio LkSdel 1450-TA

5.6 DO Yoltmter Triplett 630A

5,T Message Siragterp CT Pack

6.Data Reiremnts

Bec*d all observations on WM Test Log.

C.,ie•Si. ;.
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S?1.1.4.1

1. Title

LCF/DAC Power Supply Functional Test

2. Objectives

To determine that DAC power supplies are producing in tolerance DC

output voltages, ripple voltage is within specification, and on-off

sequencing is correct.

3. Description

3.1 Connect the equipment per Figure 1.1.4.1-1.

3.2 Apply +28 VDC at input to LCF/DAC racks.

3-3 Turn on DAC racks in sequences 304, 305, and 303.

3.4 (Visual indication) Verify LAMP TEST on Indicator Panels located

on 305/Al and 304/Al illuminate all indicators.

3-5 Install Drawer IME Connector breakout box on J2 on front of power

supply located at 305/A7.

3.6 Meamsre DC voltages and ripple voltage at each of the following

points, verify that correct signals are obtained.

(Monitor Points) (Signal)

J2-A to J2-B (Gnd) +27.5 to +30.0 VDC

J2-C to J2-G (Gnd) -5.82 to -6.18 VDC

J2-D to J2-G (Gnd) -5.82 to -6.18 VDC

J2-F to J2-G (Gnd) -17.46 to -18.54 VDC

(

RGVtS&D .L~L~/- V NO Bo! ,
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(Mona<, %into,) {s1W,..)

,2-Z to J9.- (Go&) -lT.r6 to -18.54-.v

J2,J to J2O (&A.) .8.5 to -9.5 VC

J2,, to J2-. (G.) +5.82•t•.6..8 YDC

,2-K to J2-0 ((kd) +2B YDC Isolatio Converter

Wasure voltaie, current ripple anl noise at the inpuxt of the Rack.

Specifications are as follows: Voltage - 28 volts -0.5 to +2.0 V

Omwrevt - 22 ans + 2a.

Ripple an 3ois - 3 volts P-P

3-7 Tarn off power supplies.

3.8 Connect the above test points to tape recorder.

3.9 Tun on power supply for 10 seconds and then turn off; use fast

recording speed.

3.10 PerforM steps 3.2 through 3.9 for power supply located 305/AT.

). ETiT~nnt in Test -

Deta Analysis Central - AIT/M-2

5. Test Ecuirmnt Th-auired

5.1 Oscllosecope - Ttktroniq 545

5.2 Voltmeter - Flu!oe 801

5.3 Amokter - 0 to 30 ar ranne.

5.-4 ZRA Inatrw*ntation System.

6. Data P-auiJxemnta

6.1 All measurements are to be recorded in Test Log for WMA-I functlowal

test. Record tapes at 60 ips and play back at 7.5 ips onto the

tjedillov-ATh.

6.2 Set up magnetic tape recorder per Table 1.1..l-1.

vo / -/ -,. .VOL 1 , O D2-13406 _
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(' !W., t.I,4.4-4

Tap* 8sinal Oio
CMonel Monitor goale

No. Gain DC/AC Point• . 3gnsar Qbuiot'ristiou V/In.

Power Supply Output Comma (Or)
1 1.0 D: J2-G 2.0

2 0.25 Dc :2-C .6y #1 5.0

3 0.25 Do J2D .6V #2 5.0

4 0.167 Do J2-1 -I ev #1 10.0

5- 0.167 Do 2-IF 1*-T2 10.0

0 6 JA 32-3 +28V Re.ti- (or) 2.0

7 0.25 DC J2-H +6V 5.0

8 0.25 DC .9•.T 5.0

9 0.767 Dc J2.4 .26V (4 &ap) 12,0

10 0.167 DO J2-N +28V (2 amp) 12.0

11

12 140 AC AudIo 09iU,1 1000 ops 2T p-p zeferenco 2.0

13 1.0 Ac 2-44 Ting Cods 100*Il. 1.0

14 vote

[____ All potato r. .rrncod to instrumntatiou groum.

evicro VOL 1 -0
to4o0 00
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1. Titl

or2titeatio2n of LnIvv1al Saek lAb Pbum, BUWppl Tolt02m

To verify that the correct wiply w1taps appear at the eorret pine in

the comteetors of the foLiaing cable': irt't, v'OIT,, 11145, VT5, W.33,. 1139,

VMS T= SrA••/ W119.

3. Descri~tion

3.1 Discomect cable V70T from Pack 102 an reasre the 28 volt input to

the rack. iRefer to drawing #21-52060 for the prover pin connection.

3.2 Verify that the measxume voltage is 2T.5 to 30.5 volts DC. If the

voltage is out-of-tolerance, adjust the Perkins Power Supply to

in-tolerance ouxtput.

3.3 Repeat (3.1) and (3.2) for 7V0., lk5, iT5,7, V133, 1139, VIM0, UM1

end 11119.

h.41 Perkins DC Plover Suppl~ies 29-1,0256-l4-2

Ii.P2 DC Switch Box 25-24l959-1

-.3 MRA Cables 21-5OlTO

5. Test Equilment Beuifred.

DO Voltmeter, Flu~w 801

6. Data Raouirerents

Record all date in 1I Test Log.

uuvws~~VO 40J' j~ 1 N D2-13406
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M1.14.2

/DALC Can and - t•tuw lesive

To verity that ooand and status receive channels have correot band-

width$ gin, equalization.

3. Description

3.1 Connect the equipment per Figures 1.-31.1-2 and 1.1.4.2-1.

3.2 Install cable breakout boxes on LM./DDG J, J2, J8 and J121 do

not roconneot removed, cables.

3.3 Connect a 600 & 30 ohm output iamodance audio oscillator to the

J1 sad J2 breakout points listed in Table 1.1.4.2-1.

3.4 Connect a 600 * 30 ohm resistora cro the J8 and J12 output break-

out points listed in Table 1.1.4.2-1.

3.5 Aonwi that the repeat coils are strapped at the f19 A.E1 470/600

oem lapedsano ratio (Strap B on T1 through W10).

3.6 Assure that the equaliser resistance is 21 okuag adjuastent tor 16

to, 23 wiles of line (Strap. Al , 3, r., I on TD11 thru TMD2).

3-7 Connect frequency counter and ri across the audio coillator

and a T' across the 600 olm resistance.

3.8 Supply the Input conditions listed in Table 11.4.2-1 and verify

t*At the correspondinC outputs are obtained.

4- ruiment in Test

4.1 LCY/ata Anal7sis Centzal Ai/CF(-1

( ) 4.2 Cable Breakout Boxes

RFA AVOSGD " I~D2.1 9A06
us 42" 2o.. ISMC IPAG674.



RIt"o MG VOe~atO - USakllq'ae30

hM4±O OWAIlltoi, - Rowlett-Packard~ 200CD

~at& Requiremtents

1000r1 41. Wge in th. Test Log.

_ýO Y7 VOL 1 0 D2-i 3406



Toot Comditilns Momntor Point&

Teat Input Input Input output output
Numbe Points F'r.quency Level Points Levl tmeria

ape NV

t J1-2,-3 1000 10 JT2 ,-.3 31 dOn Ajust gain to obtain
S* I Obn with 10 MV

200 11 to 19 Refersmoe input. Refezence out-
put Is the output ad-

300 10 to 18 Justedt to 1000 opa.

500 9 to17

700 rto15

1400 6 to 11

2100 5 to 10
!S-3 5100 " to 10 -2,-3 ReferenOce

2, :1-41,-5 As In AS in 8S-4,-5L As In
Test I Test I Test 1

3 :1-6,-7 784t-7

4 J1498-9 64-,-9

5 JI-109-11 8.10,-1

6 J2-27,3812-

7 J2-4,-5 14i

0 12-60-7 -41

10 J.0-1Q. A""in An in
test i Test I 0-M2i~2 AiR in TestI

siViso'Y'W/ D~~ "0 M2-I 3406
US M ~ WC. I 'A"S 7 'ý



Test Inpuit Input input Output Output
Number Points Fr*"nay Le4e1 Points Level3k

11 JI.12,-.11 As in As in J12--2,-3 As In
Test i Test I Teot 1

12 :1-14,-I! 12.4*-5

14 31-18,-I 2,-

15 31-20,-? J12.10,-il

16 J2-12t-il J2.12,-1

17 :2-149--i 12-14t,.15

I8 32-161-1 :12-16*-I?

19 J'2-180-11 12-18,-i9

20 32-20,-? An in As in :12-209-2 As in
Test I Teot 1 Toot

ý:14s ____ D2-1 3406
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Jr t:t .

1.t-

So Obdoctive

Te Wrify tat attenwatiom and bndp•a• of the Command Trsit channels

mie emzreet,

3. 2!scription

3.1 Connect tha equipent per igures 1.a.1.1-1, nd 1.1.4.3-1.

3.2 Install Cable Breakout boxes an LCF/D 3, J13, and 37; do not

eamnet rae*"& cables.

3.3 Coomeet 600 * 30 oh. output Impedance audio oscillator to the

Input# 13 breakout points listed in T&ble 1.1.4.3-1.

3.4 Coneot a 470 * 24 oh- resistor across the output, J13, s•d J7

kreskot points as listed in Table 1.1.4.3-1.

34 Cameosta voltmeter across the input and output and frequency $eter

across input. The dOn across the 470 obs resistance ca be obtained

1W ading 1.03 dbo to the dn reading Indicated on the meter.

3.6 Perform the operations noted in Table 1.1.4.0-1 and verif that the

listed results are obtained.

4- 5uimeat in Tpat

4.-1 Z?/Dta Analysis Central AN/a'-l-

us.a amd• / • ,*o])2t576AFWJ.,f VOL 1r ".. I • W6,



5. test Xh,.tA AW7 UsvMd

sIlstronmi •oaster - Befe•.4

s m v.lst4et" - ellteau, 3m0

Audio O•sl1Ut.w - Rwlett-Packard 2000

bt at oS~uirements

bRor4 all 44te la To*t &a# for t pst stop* in tablelol.4,3-1.

us an0 tooW. PAGE T77



feet CODILiIn iMiter Plast$

:2 K Remarks

1 XJ-20-5 1000 3 to6dtm I52*3 to 6 On Establis & 4 On•4 •fnr-
200 4 On 4db - Iiha ance at 1000 apt ,an
500 *s oaur* that .ttenuatioa
210 4, 1 .Is loe th 1 1.

43.2,03 3100 4 £bm J134.2o-3 4. idbo

2 •3-49-5 As In As in Toet J13-4,-5 As in Test

I Test I I I

3 T3.6,-6-1 A 13-6,-7

4 J33 ,-A389 J--9

5 •3-lo-1 J313-10,-1

6. J3-12,-q J7-2,-3

7 3-14,-' J7-49-5

a J3-16,-I J7-69-7

9 31t l i JT-80-

10 J3-20,-2' As In As in Teat J7-109-1 An in Teat
Test I I

ug MW VOL 1 20
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1. Title

Uw/D" Lim ranu eteet ion

9. Ob~eetive

To verify absence of 1300 cps atpmi on w line pro,1ces a line WaIve

Indication.

3. Description

3.1 Connect the equipment per Figures 1.3.1.1-1 e 1.1..5-1.

3.2 Cormect patchboard outputs MXi through NX10 from Message Simulator to

ten 23-mile V19AW Cable Simulators.

3.3 Conmect outputs of Cable Simulators to patchboard inputs C2 R1 throu4h

C2E 0 .

3.4 Program the Message Simulator to produce an all "O's" message on all

lines.

3-5 Perform the test steps on Table 1.1.4.5-1 and observe listed indications.

4. Equipment in Test

11.1 D~ata Analysis Central -- AN/Mr-2

kI.2 Message Simulator, MD. 25-29584-1

14.3 Tlmch Control Console. 25-24172-U

41.A1 Patch Panel and Cable Simulators. 25-29327-2

5. Test Eminwnt Required

Oscilloscope - Tektronix 545

6. a ReVuren nts

Record all date and observations in the Test Log.

usNOOS a" Iac . :80



input Visual Indicationson C]PO Indicator Panel .d

Conditions Test Monitor Points

Comman Command Sipase Los. of Mark:

1 Input22 output Indicator All

"4 Cw Line,
. eri. C2 R,- Out ON Aln a" ON

2 A C2 R 1 -in OFF

3 Sea. CA-out ON

4 A CA 1- In 0F?

5 Tort. C 2R3 - out ON

6 AD C 2R3- In OFF

7 See. C2 R4 - Out ON

8 3 C2R4 - In OF?

9 Pri.. C2 R5- Out ON

10 3 C2 R5 - In OFF

11 Pri. C2R6- Out ON

12 C CA- InOi

13 Sea. C2R 7 - Out on

14 C C02 7- In off

15 Tort. C2"8 - out ON

16 CD C2A- In CT

17 8*.. C2R9- Out 05

18 D 02R9- In UT

19 , ri. CA 0 - Out

L 20 D C2  !1 0- In UTAll NJI'*" (w

Table 1.1.4.5-1

wV 4W "" 1WA" @AC S180 S1. 6 A a
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1. Title

WMP/DAC Marks Detectlon and Lim Boost

2. Objectives

To determine that =aksdetection cirmtits functioni.

To verify line stepping aMd reset function.

To verify CoaM Line Marks Lost indicators function.

3. Description

3.1 Connect the equipment per Figures 1.3.1,1-1 and 1.1-..5-1.

3.2 Connect transmitter outputs ' 14XI throuh W 0 from sSage SiZWAter

to ten 23-mile f19 A1G Cable Sirml tors.

3.3 Poa the Message Simulato- to transmit a "1" every 56 bit message.

.•I Conneat outputs of (Cble Simulators to COD, Q3 CAP6 C2 R1 O switch-

board inputs.

3-5 Depress LM RES=.

3.6 Connect oscilloscope to C2 X1 and verify that "l's* are transmitted

continuously throvwhout test.

3-T (Visual Indication) Verify that Prinary A, B, C, and D COHL4 LMl

MARES LOST, and Receiver Inoperative indicators are not illuminated

while every other indicator is illuminated.

3.8 (Test Mnitor Points) Connect 11-2 and q on C drawer A6 and A5

to J2-G on CIW drawer AT. A reading of -6 volts should be obtained.

3,9 Program the Message Generator to transmit an all "0's" message.

3.10 (Visual Indication) Verify that all indicators on C1.• indicator panel

are Illuminated.

3,11 (Tet )Moitor Points) Determine voltages in step 3.8 have changed to

0 (DC.

K1  D2140

I:, 83



3.312 Pwogrsm Itog StMrans i t Ct a "1* evy 6 bits.

( ~3.13 Deress zazn T

314 (m.1 t o Mouation ar Test Mmiiet Point) Coodttlos ot Stes 3.6

'ml 3-T sbMt2L 3reval.

ftqjd!mt in Test

Data Analysis Central. - Alf/CMfR+.

14asesee Simulator, DD - 25-295814-1

Cable Simulator - 25-2932T-2

5. Test EsTjzi7rwnt Required

esil~leseope - Tektronix 54-5

Voltmeter - Fluke 801

NRA 1Reewding System - 25-33092-8

6. Data Regfents

Record all data ald obaervations in the Test Log.

IEVISEO~~~v ____ g , VL1 jMD2-134%~
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1. Title

LcOfAM Lim. ftlerur Selection

2. Jectives

.1 I verfy that less of nt wIll.cause line L teppin.

1.2 Ib ve•ify that 5 zeros* I not recognized as me=.

2.3 To vezl. ComaL Lire rks ,ost and Receiver Inoperative IndLiators

ftictIon.

3. Deseript i n

3-1 Connect the eq•lipnt per Figures 1.1.3.1-1 and i..1.5-1.

3.2 Connect the Message Simlator patchboard outpA WC, through. -%

to 23-mile Cable Simulators.

3.3 Connect Cable Siwlator outputs to patchboa. inputs C2R1 tbrous C2Ro.

3-1 Program the Mesage Simulator to transmit an alternating 5 O's and(

5 l'i" nssag on a&U lines.

3-5 Perform the operations lnlicated on .ble I.1.-1.7-1 ana observe the

boted Iaications.

1. Eqaipmznt in Test

4.1 Data Analysis Central - A- I=-2.

4.2 3essap Simulator, ) - 25•2952 -1.

P.3 atch ael,- 25-2932T-2

k.A cable siulator - 831815T-501

5.Test Equipmnt R~ewired

5.1 Oscilloscope - Tektronix 345 with ca era

3.2 Voltmeter - FYlo, 801

. Data Requirements

owad, al11 date and cbserwations In the Test Log..

QMYID 7gg-* VOL No ,MD2-13406~
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o. Title

LOF/DAC Limw Selectioin ad Orne Detsetio

2. Objetives

2.1 To dtermie the six "Ols" will pdme a qm puls.

2.2 T verify that stwing of a ye will initiate a lin saerch aM line

gelzure.

2.3 Tb verify the Netork Traffic ftmction.

2.4 To verity messag retran altsion, fram counting ani lockout.

3. Descriptien

3.1 Conect the equipment per Figues 1.3.1.1-1 anid.l.I&.8-.

5.2 Connct Wasage Simula~tor patahboard outputs N7.1, Myt5 MI&, =Al MVC to

23-mile Csbe Simuators.

3.3 Connmcet Cable Siulato. outputs to pat.hboerd, cornra inuputs C2RI,

3.k Program the Nessage Simulator to transmit all *lts" on three lines san

6 O's" awM *I "0" alternating message on one line. (Make bits

no. 8 and 10 of the message a mark).

3-5 Verify that the messae with valid sync is retransmitted on the.

oem line.

3.6 Deiress LIM RE=T an MTG IndLicator Panel

3.T Verify that Primary A, B, C and D and Ree 'iver Inoperative ini.cators

en C Zrlicator Panel are not illumnsted.

3.8 Perform the operatiens noted in Table 1.1.4.8-2 IV reprogamming the

Meusage 81iulator and observe the Doted Inlacations.

3.9 Verify that 18 mssage lengt of *Iln's" sage pattrn. Is retrans-

= .tted an all lines C2X1, Cg 0.

UVIEDV0X 1 N#O D2..15406
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3.10 Tw-fy that TMUUait n Touet di•istwes an m rallcate. paw an

3.311 Vwr14 that vowins of a7-C an 04EO/A2 UluInaztts .12. 1M~eater of

8to 3.10.

Ai qUIP~rnt in Test

4.1 Data Analysis Centrl - An/"K-2
4.2 Message Sitvator - 25-2.95-1

4.3 '. o1 Console - 25-2412-21

,4. Caw Sim.Ator - 8318157-501

4-5. Pateh Panel - 25-2932T-2

5. %--st Equipcent Restired

5.1 Oscilloscope - Tektronix 5I45

5.2 Voltmeter - Fluke 801

53 BRA Thstirumntation System - 25-33093-8

6.Data. Requirenents

Decd1 the siguls in Table 1.1...8-2 in stePs 3-4 and 3.9.

16v"D _, ___ MA "M 10 U-13406
vI& a"s SONs W- S0C" so



Osoillopra

Channel Gain DC/AC Monitor Signal Characteristics Playback
volts/
Nob

1 0.5 AC MX1 Diphass 130o1p 4.0

2 11X5

3 1X6

4 XI1O

5 c2XI

6

7
8

9

10

11

12 1.1.0 4C Audi* 0,e.. 2 volt p-p 300"ape 2.0

13 -A C Voice Reference

14 AC 244- Time Code 100 pps 1,fO

Table 1.1.4.8-1

ug a 20 W-PW&90 .



Test coadjtujs" Viin.1 Zb i,.loseM and.t UsN~tow Uieaiio

toot tum# with Trastl Pulseih~

I ri, A WK 0? 1 vo 1sa

Pei 0I a C I8ormiessage

4 Re"WI .6

5 Pdia.C 0n 0? 180Uo esg

T Pri.3 D ov I? O? Message

Um. 8mwitoring the following test points,, mae CKPG/AT 72.0 as ground
.Zerenoas

3 ,1- C c!JG/A
4 Ji 3 D PGA

6 lI-P WMG/A,3

S JI -S 0MG/A3
91 Ji-? WXG/A35

to) m a Patabboard to oscilloscope.

Avf&.-A V01- awe W- D1 3406
sac WA 91, -;
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TMS 1.1AL.

A/DLC cycle Detectioa and Zero lndioation'

2. Ob1jective

To determine that cycle detection circuitry and indicators function,

To determine that sero indicator circ•itry functions.

To determine that injection alarm circuitry functions,

3. Description

3.1 Conneot the equipent per Figre. 1.3.1.1-1 and 1.1.4.5-1.

5.2 Connect Message. Simuzator pstohboard output., 1 th rough M to

23 mil s81mlatox.

3-3 Connect Cable Smulator outputs to patohboard inputs C2RI through C2R10 .

_3.4 Program the Message Simulator to transmit a 6 "O'l" and "1" - "0"

alternating messages on all lines.

3.5 Depress LI RESET on COPG Indicator Panel.

3.6 Depress ZERO DETECTOR RESET an C & SKPG Indicator Panel.

57 Verify that Zero Indicator and Cycle Detector on C & SP Indicator

Panel are not illuminated.

5.8 Ground Jl-J an C & SHPO/A2.

3.9 (Visual Indication and Test Monitor Points)

(a) Verify that Cycle Detector Indicator Is illuminated.

(b) Verify that Jl-A on C A SMPG/A2 Ia C V.

(e) Verify that Jl-C on C & MPG/A2 is -6V approLimately 57 ma after

ground la step 5.6 i. ,appUed.

Na7*e Va- 1 Ho D2-1340

-fa" 93 1



C910 Remsvepoundapplid in stop 3.8,

5,U (Vie•al indication am %..t Monitor Pointa)

(4) Verify that Cycle Detector Indicator is extinguished.

(b) Verify that J2-A.anC &a (/A2 Is-6V.

(a) VerifY that Jl-C on C & SG/A2 In 0 V.

3.12 Remove cable from J5 an top of C & 3MPG rack.

%.13 (visual Indication and Test Monitor Points)

(a) Verify that Zero Indicator is illuainated.

() Veritfy that Jl-B an C & SM/A2 is 0 V.

(.) Verify that Jl-C cm C & M1PG/A2 in -6 V.

3.14 Replace removed cable on J5 and depress ZERO INDICATOR RESET.

3.15 (visud Indication and Test Monitor Points)

(a) Verify that Zero Indicator is extinguished.

(b) Veri4 A-B on C & MP A2 in-6 '.

(s) Veri•y fl-c on c & wn/A2 is o v.

3,16 Monitor C2 X1 vith oscilloscope throughout test and record message

pattern vhen cable. is off and coop button is activated and de-

aetivated.

4. Uquipment in Test

Data Analysis Central - AN/GTr-2

Message Simulator - 25-29584-1

Launch Control Console - 25-24172-11

Cable Simulator- a318157-501

Patch Panel - 25-29327-2

_____ VOL. 1 No D2-13406>.

us """M w 1"" 94



5. Tact lanilp~t Rgautrezd

%.1 Oe.1l~o..e. - Tekti'oez 54

5.2 Tol.tntr - Fluke 001

5.3 OestUagpbr fteooide

Reeezd the signals per Table 1.1.4.10-1 in step 3.16o

%MVrA5~pV VOL 1 H~o D2.,13406>

vs ~' ~- IS6C. I AI 95



Tape Signal aonillograph
Channel Monitor Signal Scale
umber Cain DC/AC Point Characteristica Volts/Inch

1 0.5 AC II1 1300 cpa Diphase 4.0

2 0.5 AC C2X1 4.0

S5.0 AC C2R1 ' P 0.4

4

5

6

7

8

9

10

11

12 1.0 44. *ie 0k.. 2 volt p-p 1300 cps 2.0

13 - AC Voice

14 1.0 AC 2-44 Time Code, 100 pps 1.0

Table 1.1.4.10-1

AW~ V'Y4 14- "0j~ I -I 3106
us a"n ". SIC Ic W.6 96 1-.
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14 1/AMC Message injection

2. ObJeatives

2.1 To determine that all message injection gates function and that

all inputs to the "All Zero" gate function.

2.2 T determine that Message injection begins after completion of

retranamis5son.

2.3 To determine that the LCC can initiate Luamoh, Inhibit, Calibrate,

SC Iest, Test, Target messages.

3. Description

3.1 Connect equipment per Figures 1.3.1.1-1 and 1.1.4.11.-i.

3.2 Install kreakvire ]ooder Simulator in plate of LCC.

3.3 Connect Message Simulator patchboard outputs nX, through MX, 0

to 23 mile Cable Simulator.

3.A Connect Cable Simulators outputs to inputs C2 1A through C2 1O.

3.5 Program the Message Simulator to produce all "ls" on 9 lines and

a syno and "I" - "0" alternating message on C2 RI.

3.6 Connect an oscilloscope to C2 %1 and trigger with the inject pulse

signal obtained from SMaG/A2 Jl-J.

3-7 Program the Encoder Simulator to inject all "l's" except the first bit.

3.8 Verifo r the lot bit of diphae mesa&"e In "0" by observing oscillo-

scope display. Permutate the "0" bit through the remaining 55 bits

and observe that diphase reflects each change. (Notes The Coop

SWitch cn the SIPG rack mast be activated during check of last 10
L btst).

mivso VO 1 mo D2-13406~
VS 43 SO IIC WPA 97



N9• Pgropm the Enooder Simulater- t inject "Ols" in the first 13 bits

ad "]los" in the remaining bitse

5.10 Verify that oosilloscope ,reflects the encoded neesaage

5ell Progressively make bits 15, bits 15 & 16, bits 15, 16 & 17, *too# of

the message In step 3.9 "O0." and verify that oscillosoope display

refleot* Injected message. (When bits 15 to 25 are "O'" the test

fta be stopped.)

3*12 msoonneat the Dreekwire fihoder Simulator and connect the LCC.

3.13 Initiate Lamkp, ihibit, Calibrate, Test, Target, and SCN Test

v~t+ #41 Lsascher addresses and verify by exanination of oscilloscope

that bit structure. srees vith Figure 1.3.1.1-3.

3,1•l Verify tr vecording diphase that message injection begins at the

end of 16 retransmitted messages.

4. Equipment in Test

4o.l ta Analysis Central - AN/YK-2

4.2 Tanch Control Console - 25-24172-U

4.3 Message Simulator 25-29584-1

4,4 Dreakvire Emcodor Sinulator - 25-30945

4.5 Cable Simulator - 8318157-501

4.6 Patch Panel - 25-29327-2

5. Test Iuipment Required

5.109 Oilooepe - Tektronix 545

5.2 Voltmeter - Fluke 801

5.3 kreakwire 1hooder Siulator

5.4 MA Inastrumatation Systeo - 25-33093-0

IV 0 L 1 D2-134068
us M Aw SI w-PAG6 98
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Record data. per sfteP and T- .1.4.f-i,
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Tapesignal OscillograPhTape SScale

Channel Monitor Signal Scale
Number Gain DC/AC Point Characteristics Yolta/Inoh

1

2 0.5 AC C2X1 1300 cps biphase 4.0

3 0.167 DC 305J5-58 0 to -6 V, Initiate 12.0

4 0.167 DC 305-?5-5 o to -6 V, Coop Hole 12.0

5 0.167 DC "W5-2 0 to'-6 V, Bit #1

6 1.0 W 305J5-" .

7
8

9
10

( 11

1? 1.0 A A udio On.- 2 volt p-p 1300 ops 2.0

13 - AC Voicce

14 1.0 AC 2-44 Tir•e Code, 100 pps 1.0

U sae Instrumentation Breakout Box #6
for Cable W006 (305J5)

Table1.1 w"
KvOVO 0 21 4

.Tw• "oi- -
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r Tes

1. Title

SM Ring Generate Test (LCC) a. Integration o DW#, Ca an CCC.

2. S&~~tn

To VerifY the ringing tone is generated ty the SIN E and is tranaiitted

through the Digital Data Group, Ringing Unit.

3.1 Conmect the equipment as shown in Figures 1.3.1.1-1 and 1.1.5.1-!.

3.2 hrfni the ring functions in Col. 1, Table 1.1.5.1-1, by pressing

the LI ring buttons on the CCC and the CCP. If this is not possible,

Jumer J3 an the TA -4/CkC-S repeater drawers as shown in Col. 2.

The two drawers are identical; the upper drwmr contains the ringing

eq•ulpent for LF §1 thru LF #5; the lower drawer for LF J6 thru LF j1o.

3.3 Measure 2600 cps on the upper drawer for LF #i thrm #5, and the

lower drawer for LI #6 thnu LI #10 (Col- 3).

3.1 Measure the sme signal on the ringing umit NX 3681 thra IM 3685

(Col. 4). Terminate the meter vith 600 olss.

3.5 Measure the output signl (Col. 6) at the same time f or each test;

terminate the meter in 470 ohms when monitoring the cable test points.

4-.i Digital Data GrOUP O 3541

3.2 Telephone Connecting and Switching Set AM/OTC-8

4.3 Czimuaications Control Panel C-3937/GTC

k.34]... LOC

4-3.2 COW

11.1 Patch Pawel 25-2932n-2

UGVIS6D AP P" A VOL I I NO D2-1 3406 . 4
us amU 200. I ICIG6 102



54L rmquenic Cunter - Berkele 554B

5.2 WM W 40•oC

5-3 Osclfloscope - Tektric 515•

6. -N I~~Requfraunts

RecerdsaUfl data in-the Test Log.

, -

As AA K M D2-1 3406.

a...I Ic. IPWA 4103



Test Monitor Points and Expeoted Signals
Teat

Conditions Output of Input to Output of Output of
WEZ DDGG DDO DDO

Ring Unit Ring Unit

#1 #2 #3 #4 #5 #6

IPerfo=n this Repeater IMeasure 2600 Measure 2600 Measure 2600 Measure 2600
ring functior TA 464/GTC-8 cps at 0*1.5 cps at 0*1.5 cps at-10j15 cps at4O*1.5

or Jumper dbm - dbm on dbn on dbim
TA 464/GTC-8 NX 3681-5 MX 3681-5

1 L 2 J3-ER, P 33-h; i J31-h, J" 31-r, n 313-25, -26
(Upper) (UpeT-

2 L 3 33-HH, G 33-A,, k 31-b, e J13-27, -28
(Upper) (Uppers - - -

3 L 4 J`3-R-H, H 33-m, n J1-GG, RH J1-FF, EE 313-29, -30
(Upper) (Up~erT

4 L 5 J`-H9, * J33-, % J1-DD, CC JI-BB, AL J13-31, -32
( (Upper) (Upper)

5 L 6 J3-RH, K J3-r, s 31-T, Z J1-X, W J13-33,. -34
(Upper) (Upper7

6 L 7 J3-RH, F 33-h, i 3I-S, T 31-U, V 37-25, -26
(Lower) (L~r7

7 L 8 J3-RH, G J3 -,, k 31-N, P #1-i, R J7-27, -28
(Lower) (Lower7

8 L 9 J3-RH, H 33-m, n J1-?-, L 31-3, K J7-29, -30
(Lower) (LoeWrT

9 L 10 J3-HU, J J3-., a 31-G, H 31-E, F 37-31, -32
(Lower) (Lower)

10 L 11 J3-HH, K #3-r, a 31-0, D #1-A, B J7-33, -34
(Lower) (LoerT

Tabl* 1.1 5.1-1

uIana"W I PAGSl44



1

Test Monitor Points and Expeoted Signals
Test

Conditions Output of Input to Output of Output of
Tr DDG DDO DDG

Ring Unit Ring Unit

#1#2 #3 #4 #5 #

"1PerfQirm this Repeater Measure 2600 Measure 2600 oMeasure 2600 Measure 2600
ring f•unctio TA 464/GTC-8 cps at 0*1 . 5 cps at 0*1.5 cps at-l10l 5 Opa at 40*t15

or Jumper dbm - dhn on dbm on dbm
TA 464/GTC-8 UX 3681-5 MX 3681-5

1 L 2 J3-1H, F J3-h; i Ji-h, J 31-m, n J13-25, -26
(Upper) (UpTier

2 L 3 33-RH, G J3-A, k 31-b, d J1-f, e J13-27, -28
(Upper) (upperT

3 L 4 J3-HH, H J3-m, n J1-WC, HH J3-FF, EE 313-29, -30
(Upper) (UpperT

4 L 5 J3-H1, .J J3-2, 9 J1-DD, CC J1-BB, AA J13-31, -32
( (Upper) (Upper)

5 L 6 J3-EH, K J3-_r, s J1-!, Z J1-X, W J13-33,. -34
(Upper) (Uppert

6 L 7 J3-EH, F 03-h, i JI-S, T J1-U, V 37-25, -26
(Lower) (Lo;erTJ

7 L 8 J3-HH, G J3-,I, k :1-N, P 31-i, R J7-27, -28
(Lower) (LowerT

8 L 9 J3-Hl, H J3-m, n J1-?.(, L J1-J, K J7-29, -30
(Lower) (LoerTý

9 L 10 J3-HE, J J3-X, J1-G, H JI-E, F J7-31, -32
(Lower) (Lowerj

10 *L 11 J3-HE, K J3-r, s J1-C, D J1-A, B J7-33, -34
(Lower) (LorTJ

%ble 1.1 5.14¶4

as~m~ sass a1e "0 DI. 34o
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CL

Lm Ringing tftit Test NX 3681-85 and Zint~atin Lcu cc C, CC,.

2. aS~&x~tjW
2.1 To verity ringing fucticons for SCS, HVO.

2.2 To verify that HVC Receive circuits function.

3.1 Connoct the eOqUipt as shown In FI-ures 1.1.3.1-1 and 1.1.5.3-1.

3.2 Perform the rining functions as shown in Table 1.1.5.3-1. Jumper

to isimlate the function.

3.3 Umitor the cutput freqzencies (Cl-. 7) for a level of -6 d toler-

ance e 3 u; .freqency of the signal to be * 10 crcles.

(- 3I last two items an the lists requre an input signal to operate

the tone detector's.

3-5 Cobui 5 will have a level of -3 dkm to -9 m; frequenc of the

signals to be 4 25 q-cles.

3.6 Connect the eT4pment per Figure 1.15.3-2.

3.7 nect 22004 10 cps signal of 3 - 10 my to J13-15, 16 for 10 seconds

to obtaln a tone at the CCC for 30 4 6 seconds. Veritr

uigza2 level.

3.8 Repeat (3.7) uing 10O0 410 cps input.

us.• Eauio Sien10Test

ka1 Digital Dat4L Group 0Ik 354i1, (Rc 303)

4..2 ComlcatIon Control Console OA. 3960/GSW-4I

uivissoO VOA61 L I MD2-13406
usm a" sonc IAG 106



5. miest KAuietRil

5.1 Differential Voltmeter - Fluke 803',

5.2 WM HP 40ooc

5.3 FqUenq•r Moter - Be--elW 551.B

5.4 Audio Oscillatar HP 207A

5.5 Maltimeter - SiUsan 260

6. Rata Recarqmentl

Record all data. In the Test L.e.

. in I O Duga",,, aeee sr, PA. 107



" II
MESTS CONDITION TEST MOUITTOR P01IMS - X 3681

C12 3 46
Perform this umper Monitor out- Monitor Lo -Monitor -3 Monitor Loc- Monitor -6
function or-+ J2- put freq. in ation J1- to -9 dbm at ation J2- *3 dhi at

fu incs- p . _natio _ J tput/DDG Output/DDG

SCS - L2 Safe B, V- 3400 * 10 n,rn 313-25, -26

SCS - L3 Safe B, Y 3400 * 10 3J13-27, -28

SCS - L4 Safe B, Z FF, EE J13-29, -30

SCS - L5 Safe B, X BB, A J13-31, -32

SCS - L6 Safe B, W X, W J13-33, -34
SCS - L7 Safe B, U U, V 37-25, -26

SCS.- LB Safe B, T i, R J7-27, -28

SCS -L9 Safe B, 5 1, 3 T7-29, -30

SCS -Ll Safe B, AA E, F 37-31, -32
SCS -L11 Safe B,B3B 3400 *10 A, B J7-33, -34
VRSA Tone tN) 2900 * 10 r, t

HVC - Ring 2 N, 3 1700* 25 T13-12, -13 D, C

HVC - Ring 3 N, M 2500 * 25 D, C

HVC - Ring 4 N, K 2800 * 25

HVC -Ring 5 N, H 3100 * 25 4
HVC - Ring All I, L 2200 * 25 13-12, -13 D, C

TEST CONDITIONS TEST MONITOR POINTS

Perform this Apply for Input freq. Location Jumper on Measure 28V
Input or approx. in cps * 1% LCF/DDG Drawer for .5 Mih.
Jumper to Sim. 10 sec. DDG

HVC - Ring All 3 - 10 IMU 2200 J13-15, -16 J2-P, R J5-8, -9
HVO - Ring One 3 - 10 MU 1400 J13-15, -16 J2-P, R J5-8, -9

From 600
30 oam
J ource.

[> Terminate cable connections in 470 * 24 ohms.

Ihe 1.1.5. -3



3-Put Counter
TTM HP2000 Berkeley 5%4B

4 7 0JfL

Simr

ANAAA 1vOL I NO D2-1 3406
vs use oOO I SC. I logI



Sm Audio Osoillator

HP 200C EP 20TA

4TO A 3-Nat Counter

BNrkeler 5543

Dzakout
Box

p P

I,. :]Juoper

ligur- 1.1.5.3-2

AF ,,,,f.Vf VOL 1 "0 D2- LO
Zse 2O~ acIPA"~



1WV/MaC VAM Reeb@St eat and TML WMltow.

to detenm~ze that O~ Read.ve equalization and ca.1a are, corrctly adjusted.

3.1 C.met the eq4pwmtp or V kiurw 1.3.1-1, and

3.2 bataU. cable breakout boxes am 11, J2 an J6 ad top at G9. Do

Wat meV~t ranove.4 cabl

3.3 Connect a 600 ' 30 ohu. source a'1.ma8 gmerrato. to• the Izmut com-

mctlms noted an Tabl L.1.5.411..

3.lk ftiunate the ontwt emmcticas in Table .. 51- vith a 1470 cbm

( :4214 ow resIstanci.
34 Adjust equaizer resta u, as frolovs: 21. de (Straps A, B, D,

,x on mm, thn • O; Low Level Adjustent).

3.6 Gala. Is Izdtimlly aajStred. imhen step 3. at Table 1.1.5451-L in

Verfoame Ib w ebach ch l..

3.T. 1eVrtmu each step on Table 1.1.5.14-. eM observe results; also verif

that tome cam be rn'ultoed. at P.A* Speaker an for t each LI.

1l. ae InTst

14.1 Data Acalysis Central Afl/GMJ-2

14.2 Communincations Control Console 25-27M9-2

avow 0. -

m~oB~a"/,4v o VOL 1 "0 D2-134o

uaI..,,g' • Z€. I •



J.1 ýOscmloscapa TaIktrauafz 5)45

5.2 Cb~w Breakout In

5.3 WYI4 HP 4=O

5.I4 8i0m1 Owwmtatr HP WM

5-5 f'requency Cctmtcr - Berkelqr 5514B

3&6 Different-Ial Voitneter - Flu~ke 803

6. Data Req~iremnts

Record data for each cbamel lin Teat Log.

QGVs"O Z ~fr*V O 1 O 3~2-1306_
vI 48u a. W- WA 112



Teat Conditions Test Monitor Points

Wand lUpioted Signals

Teeeinput Input Output OutputTest nput Frequency

Step Cormections ops. Level Connections Level

1 31-22, -23 1000 10 my 36-2, -3 7 * 1 dbm

2 J1-24, -25 36-4, -5

3 J1-26, -27 36-6, -7

4 J1-28, -29 J6-8, -9

5 J1-30, -31 J6-10, -11

6 J2-22, -23 36-12, -13

7 J2-24, -25 16-14, -15

8 32-26, -27 J6-16, -17

9 12-28, -29 36-18, -19

10 J2-30, -31 J6-20, -21

[> Supply the following inputs and verify that output remains constants

Input Frequency Input Level (my Mis)
300 10-18
500 9-17
700 8-15

1400 6-11
2100 5-10
3100 5-9

Ad> 1.06 dbm to adjust for 470 ohm shunt

Table 1-1-5+4-1

e, eas zoo linc, IMG h i;•/11 3
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signa Preqenoy ifferential
Generator Counter aolder

JI and J2

F- DDG

I Missile AuwJ•

V= ARcvr.-

L JI

470 a
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-S 1.1.•.5

X• Ring Unit Test, V= Interrogatioa and Integation of the Cmnm±i-

cationa Control Console.

2.1 To verif operation of VRSA Interrogate switch.

2.2 To verify that the output levels of VRSA Interrogation are vithin

-6 * 3 dka. and 2900 10 cps.

3. Descr~pio

3.1 Cnne•c the equipnent as shown I. r 1.1.5.5Ii.

3.2 amgage L•uch abmle Switch to eliminate "safe" signal fro- the line.

3.3 Measure the VRSA tone at the output points as Indicated by Table

1.1.5.5-1.

. Ecuient in Test

Digital Data Group OA 3541 (Rack 303)

Ringing Unit WX 3681-5

Cammications Control Conxsole 25-27095-2

5. �Tst EcgMent Re, iufed

Osci•loscope (Tektronix 5k5 or equivalent)

R-Pit Meter

Recrd all data In the Test Log.

uVMGso ooj 1 L"D2-13406 . _

uo am 2000I ic. I WAGI



L2 ,3 - 25,9..26 290o •o s ..6 3 ma

,3 J13 - 2", -248 29o 1 * ocps -6 . 3 d

i, 4T13 - 29, -30 29 10 o cps -6* 3 m

1`6 J13 -31, -32 2900 10Ocps -6 3dham

L6 M -353,- 44- 29G00*l0cps *-6 3 db

17T 4T-25, -26 2900 10 cp -6 3 cr

Ls JT -2TO -28 2900410 cPs -6 3 dia

L9 T - 29s -30 29M 0-10cps -6 3dbam

LIO .-- - 3L,-o2 29004 ,cps -6 ,d3 mm

Li ,17 - 33, -3k 29 0 0 *0 cps -6 3 db,

[i~> Add 1.06 dlu far 1470 ohn correction.

Table .15.-

x,~~~~~ IPProA O "0 D2'd 342_6
an W,6 116
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470*24 ITYM Ipt
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Figure 1.1.5.5-1
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•- 5m8•1.2.1..1

SM Sla1lator Integratico with LY/DAC.

2. WASUX28

To.verify functional compatIbility of the SW SImulator and the LU Data

Analysis Central.

3.1 oe S4 Simulator sha" be functicoally tested per D2-13806.

3.2 Connect the equipment per Figures 1.3.1.1-1 and 1.3,1.1-2.

3.3 Turn on the LF/DAC. = * the Site Tailoring Plug shall not be used.

3.Ai Turn on power at the SW Simulator. Place the DWOD2 switch in

the IN position.

3.5 Place the I I AL/v MMAL swtch in the EMML Position.

3.6 Momentarily depress the B lever.

3.7 Reset the LF/DAC.

3.8 Connect the Message Simlator outputs through IX6 to the LF

Receive lines FM to PFR6, In that respective order.

3.9 Program the ,essage Simlator per Figure 1.2.1.1-2.

3.10 M4onitor the status message at F2ST for STRAMGIC ALU and AM-ED.

(Monitor the status message at F2ST for a bit structure as indicated

In Table 1.2.1.1-1).

3.U1 Depress the ALARM lever at the SM Simlator.

3.12 Release the AL.I- lever.

-o ----- f I

K~ISSD ~ 1WC.



3-13 3Umentarily depress the DRM OMfIN VZ(KAT! lever at the Simlator.

3.1k Reset the Simulator.

3.15 Momentarily depress the MOM SEUIW VIOLAMi lever at the Simulator.

3.16 Mmentarily depress the WU SECJ. T VIOLAM lever at the Simlator.

3.17 Reset the Simulater.

3.18 Momentarily depress the WAR1A ALARM button on the Simulator.

3.19 Beset the Simulator.

3.20 Press the Message Sim. button to send 20 LCF #2 LAUNCH B messages,

tollwed by 10 LCF l LAUH A messages on line 6.

3.21 Reset the DECODER In the Simulator.

3.22 Reset the Simulator.

3.23 Reset the LF/DAC and verify that the status message is per Table

S1.2.1.1-1, step 10.

3.2- Program the Message Simulator per Figure 1.2.1.1-3.

3.25 Initiate SCU Test messages an line 1, by pressing the Message Sim.

BEES button.

3.26 Remove the patehcord from terminal 15 and reconnect to terminal T

of the Message SiMulater patchboard.

3.27 Send Test messages Line 1 (F2RM) by pressing the Message Sim.

RESET button.

3.28 Remove the patchcerd from terminal T and recozmect to terminal C

ef the Message Sirnlater.

3.29 Send Calibrate messages on line 1 by pressing the Message Sim.

RESET button.

KmGDss 1- VO NoD2-1 3406_
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3-0*Pate *4aIPment, as shown In Pie'Ir. 1.2.1.1-1.

3.31 Pgra.pwMessage S1wlater an shown In Figure 14g.1,414. Verify

all marks tr2anmissinl an all six line.

3.32 Verify that LF2 Indicater Panel at the LGC indicates BMAGXC-

ALM! and ARhlD. Reset equipment if necessary.

3-33 Similate an LWJ Fault at the LF/3C( by conecting 4QO1A5ý1-S to

gramnd at 401AT52-G. The LIW Fault lamp at the SC•i should light.

3.3k The. status message should Indicate a NO-GO (Fault without Strategic

Alert).

3.35 Renove the Fault and reset the SCN. The Fault l=T should go out.

3.36 Siulate loss of transit tone on Line 1 by grounding 402AIl- at i .

c1.2
T337 The status message should indicate an Alarm (Fault with Strategic

Alert).

3.38 The MWI lamp at-the S&M should be on.

3.39 Remove the Fault - the IMU lamp should go out.

3.-0 Simulate a Line Selector Fault by grounding 4 02A&3Jl-T (CT22). Send

an SOT to the LF on Line 1 and verify that a NO-GO status is pro-

&iced 1W the LF (all marks an Receive lines 2 - 5).

3.-1 The LSU Fault lamp at the SUI should go on.

3*42 Remove the fault and reset the LF/SCN.

3.43 Simulate a Line Monitor fault Wy removing tone (at FMu) from Receive

Line No. 1. The S8 IMV fault lamp should go on. The status message

should Indicate an ALARM (FAULT-STRATMWIC ALEMT) condition.

ArAAW ffI OL I INO D2-13406_~
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C3. DevLae tane an Lie I and vrily that the fault Indication at the

3.-5 SLialate a Not Traffic Fault tV sending an In" messasge to the

IP (Zeference FiaUre 1.3.1.1-3).

3.1•6 A Fault with Strategic Alert status should be transmitted from the

LF. The NT lamp at the SW should turn on. The fault condition

shonid . ualn until the iF is reset or per step 3.1-4

3.AT Verify that a Net Traffic Fault vill be reset by an fM T message

or a LUAIN.message or an SCM on Line 1.

3.-8 Verifr that a TEST or CAL message on Line 2 produces a Net Traffic

Fault.

3.-9 Verify that a SCHT message on Line 2 does not reset the Net Traffic

Fault.

3.50 Reset the LF/SCN.

3.51 Sianiate a Detector, Camendn Signals Fault by grounding 4O1A6J1-N.

The MUX Fault Inup at the SW should illuminate.

II. R 2ui.nt -inTest

4.1 Sw SiOIal Simulator 25-25085-1

4.2 IP Data Analysis Central Af/GYK-2

4.3a Message Simalator 25-29584-i

4.4 Patch Panel & Cable Saulator 25-2932T7-1

5. Toot EM4upýget Reciufrd

5.1 Oscilloscope, Tektronix 545A or 555,.

5.2 Prep, Tektronix 27pe CA

16vtUfgfD A W IV ~"O HO =-.1!1406
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6.1 Beccrd .11 data and ebeeratlons lai the Toot Log.

D2-lYW60, SIM BlmAlater Test Ptocedzre

u6a r og VDA O L I NO D2..13406
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(• AIW 1,2.1.1-1

815 Status XeUssav Bits Approx.
- Delay

1 2 3 4 5 6 7 0 9 10 11 18

3.10 1 0 0 0 0 0 1 0 1 1 2
3.11 1 0 0 0 1 0 1 0 1 0 1 1

3.13 1 0 0 0 1 0 1 0 1 0 0 1

3.14 1 0 0 0 0 0 1 0 1 0 1 1
3.15 1 0 1 0 0 0 1 0 1 0 11

3.16 1 0 1 1 0 0 1 0 1 0 1 1
3.17 1 0 0 0 0 0 1 0 1 0 2 1

3.18 1 0 0 0 1 1 1 0 1 0 0 1
3.19 1 0 0 0 0 0 1 0 1 0 1 1

3.20a 11 0 0 0 1 0 1 0 1 1
b I 1 0 0 0 0 1 1 1 0 0 1 5 eao.

0 1 1 1 1 0 0 1 1 1 0 0 1 25 m

d 1 1 I I 1 0 1 0 1 0 0 1 35 a

3.21 1 0 0 0 0 0 1 0 1 1 0 1
3.25a 1 0 0 0 0 0 1 1 1 1 1 1

b 1 000001 01 0 11 @&a.
3.27a 1 0 0 0 0 0 1 0 1 1 0 1 3

b 1 0 0 0 0 0 1 0 1 0 1 1 60 seo.

3.29 1 0 0 0 0 0 1 01 1 0 1
b 1 0 0 0 0 0 1 0 1 0 1 1 60 $eo.

Bits 12-17 and bite 19-32 ae always zeros.

S]Bite 1, 9 and 18 are always ma' k.

Leos than. 01 ,oo.

Mymlo VOL I j"D2-13106 .>.
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LT/MOC Power alp] ?wctiomml Test

2.

"To determine that DAC power supplies are producing in tolerance DC

output voltage, ripple voltage is vithin specification, and on-off

sequencing is correct.

3.1 Connect the equipment per Figure 1.2.4.1-1.

3.2 Apply +28 VDC at Input to LF/DAC racks.

3.3 Turn on MC racks 402 & 401 in sequence.

3.14 Install Drawer ME Connector breakout box on J2 on front of power

( s Y located at 402/AT.

3.5 MJeasure DC voltages and ripple voltage at each of the following

points, verify that correct signals are obtained.

(&Moitor Points) (Signal)

.2-A to J2-B (Ond) +2T.5 to +30.0 VDC

J2-C to J2.O(Gnd) -5.82 to -6.18 VDc

J2-D to J2_03 (Gnd) -5.82 to -6.18 YDC

J2-F to J2-0 (Ond) -1T7.46 to -18.54 VDC

,2-B to J2-0 (Gnd) -1T.46 to -18.54 vDc

,'.J to J20 (Gnd) ..8.5 to -9.5 VDC

J2_- to 2.-0 (Ond) +5.82 to +6-018 VDC

32-K to J2-0 (Grid) +28 VDC Isolation Converter

MWasure voltage, current and ripple at the Input of the Rack.

zvSro 4 2- AW"AY VOL 1 NO• •.i4 406
a" eaason SC . PAGG 128



3od T~n off Power supplies.

3-T Cooeat the above test points to the ItruntLon Ibystm as,

sham on Table 1.2A.1-14.

3.8 Tom on power supply for 10 seconds and then turn off; use fast

- speed.

3.9 Perfom steps 3.4 thr•mg 3.8 for power suypp1~ located en ack

- 401/AT.

i. Xujopent in Test

4.1 Data Ana3qsis Central --A/GM-2

k1.2 S&M Signal Simalator 25-25085-1

5. Tet E•a• epnt ReMgc d

5.1 Oscilloscope - Tektronix 545

Q 5.2 Voltmieter - Fluke 801

5.3 ML Instrumentation System

6. Rta Reclre.ents

6.1 All measurements are to be recorded in Test Leg for N,.-I functional

test. Record tapes at 60 Ips and play back at T.5 ips onto the

oacillfgraph.

GVo NW 'rP.Vff I ' 1 IwD2-13406_
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fAL ]K.. 1.2.4.1-1

Tape Egoal Io.
Channel m-I onittor

No. Gn Dc/Ac Point 1 pignal Mumtsot.ristiow V/In.

Power Suppý
1.0 DC 72-. ou0,tput common (o v) 2.0

2 0.25 DC J2-C -6 v #1 5.0

3 0.25 DC .T2-D -6 V #2 5.0

4 0.167 DC fl2- -18 v #1 10.0

5 0.167 DC J2-F -18 V #2 10.0

1.0 DOC ,2-3 +28 T Rtu"n (0 ) 2.2

7 0.25 DC .J2-H 467 5.0: 0.25 DC J2.-4 -9 V 5.0

0.167' DC J2-M +28 V (4 amp)' 10.0

10 0.167 DC .12-N +28 V (2 amp) 10.0

11

12 1.0 AC Audio One. 1000 ops 2 V p-p referenoe 2.0

13 1.0 AC Time Code 100 ppa 1.0

14 voioo

- 1 All points Iferenoed to instrumentation ground.

A, Vr,_" j. i V.4'1 3406
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imictiana• Test of LF/DG Cobmand Reeeive Chanels

2. Stj~~jjM

To adjust gain nc amplix$f1rs.

To verify the proper bandwidth and frequenqr response.

3. Pos='m~

3.1 Connect the eqipmwnt per Figures 1.2.4.2-& and 1.3.1.1-2.

3.2 Intall Cable Breakout boxes on 10 and A on. top of LF/MDG; do

not reconnect removed cables.

3.3 Connect a 600. 30 ohm output impedance audio oscillator to 310

cable breakout points as listed in Table 1.2.4.2-1; also connect

ZVM andm e channel of an oscilloscope across resistor.

3.- Comnect a 600 4 30 cbm resistor across the JA cable points as

Listed in Table 1.2.4.2-1; connect remaining channel of oscilloscope

and VTVM across the resistor.

345 Assare that repeat coil is adjusted for 470/600 t19 AWG impedance

ratio (Strap R on =1 through n6).

3.6 Assure equalizer resistance Is 21 ohus (Straps A, B, D, F and I on

M9 through TBl1f); this adjustmeant in for 22-24 miles of jig AUGI

cable.

3.T Adjust gain to obtain the values shown on Table 1.2.4.2-1 for 1000 cps.

Perfozm the remaining indicated steps an Table 1.2.4.2-1 and make

the noted observations.

ff4WAir.#,VA7 1 I wO D2-1 3406
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- L. LF Dets, Anslysis Owitra AN/GZK2

5.1. Audio Oscillator - Bev]*tt-Packard 200CD

5.2 VIV - Bewlett-Packard'

5.3 TRueM Voltmeter - Ba11ent~ine 320A

5,4 M~ctoni Comter ,. Berkeley 551fB

55Oscilloscope - Tektrocdx 555

6. k&ta Be jaggwnts

R ecord all data in Test Log.

De-129OCi Xodel, Specification,, Data Analysis Central AN/GrK-2

MVISKAWD IO NO 1 j"D2-4 3406
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e eat Conditions feet MonI1,r Poiata

Sinput I ut Input Output OutputVoltagePoint frequency (,olt,. =sa) Point dba

I J1 0-2, -3 1000 .010 J4-2, -3 3 1 d11m

200 .011 to01 9.j

300 .010 to.018

500 .009 to.017

700 .008 to.015

1400 .006 to.011

2100 .005 to.010

1 J10-2, -3 3100 .005 to.009 34-2, -3

2 2 310-4, -5 J> [> 34-4, -5

3 3 J1 0-6, -7 J::>[> 4-6, -T

4 4 J1o-8, -9 D>2:> J 4 -a, -9

5 5 10-10, -11 [J 34-10,-11

6 6 J10-12, -1 [ [J 34-12,-13 3 1 db

Adjhust gain at 1000 cps.

Input frequencies are the same as Test I.

[•> Input voltages are the same as Teat t.

Table 1,2.4.2-1

hEV5SOrV jOL 1 1"0 D2-i3406
u a . a . a c



Zat4n•a

I I

CiAudio Cable Cable VC

310r-

Frequenc2y.2-

Counter r--[ •stte

!h16 j| I14

Voltmete terua C]) awnlumel 0Osclloscope

Confiuraio for Test of Comad Receive Chnels

Pgr 1.2,4.2-1



otio est t L/DD Comad and Status Trsmit O•aaele

2U ObJectives

tb Yeri- that transformer attenuation is not excessive.

To verify that frequency response is in tolerance.

3. Description

3.l Conneot the equipment per PguAre 1.2.4.3-1 and l.*.1.l.-2.

3.2 Install a Cable Breakout Box on J3 and J5 of LI/DDG rack.

t not connect removed cables.

3.3 Connect a 470 # 24 ohm resistor to the output connections located

ea J3 Cable Breakout &a listed In Table 1.2.4.3-1. Also, connect

voltmeter and frequency counter to resistor.

3.4 Connect a 600 * 30 obs output impedance audio oscillator to J5

Cable Breakout points u listed in Table 1.2.4.3-1.

3.5 Asmire that traisformers in Receiver-Transitter drawer are adjusted

for 470 olh output ispedance (lead attached to transformer terminal 6,

#It AWO).

3N6 Perform the operations note&e an Table 1.2.4.3-1 and observe the

Indications*.

4e. Dmaiment in Test

4.1 LIP/Data Analysis AN/MY-2

EVIS'OM I N"OD2-.13406
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5.oo.t lluipmnt bufured,

5A. A19id Oseollatez - I~wlett-Paciard 2000D

5e2 rTY - Ievlott-Psokax4

5.3 "tUmaq Counter - 3.arkelq 5543

6. Dta Itopuiremmitu

&woord1 al data In ?Oat Log.

AWW~~ I VOL MO 3)-1416



Test Conditions Test Monitor Points

Input Input Input Output Output
SPoint Preq. Voltage Point Voltage

(across
47o0A)

1 1 J5-2, -3 1000 4 dbm J3-2,-3 4-1 dbm Add 1.06 dli to output

200 , 1 dba. reading when measuring across

of rater.
300 oe *00 470 ohm load.

500 cp 1npu

700

1400 1 dbm

210 of refer.
2100 n 0e 0(

1 J5-2,-3 3100 4 dli J3-2,-3 cps inpul

2 2 J5-4,-5 Repeat Repeat J3-4,-5 Repeat

above above above

3 3 J5-6,-7 J3-6,-7

4 4 J5-8,-9 J3-8,-9

5 5 J5-10,-11 J3-10,-1

6 6 J5-12,-1 J3-12,-I

7 J2-49,-J1 Repeat Repeat T2-8,-2*" Repeat J2 of Receiver-Transmitter
above above above Digital Data Drawer.

41

Table 1.2.4.3-1
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U. Title

LF/DAC Valid Message Retransaisuion

2. Objectives

To verify that no invalid messaes rill be transmitted.

3. Description

3-.1 Connect the equipment per Figures 1.3.1.1-1 and 1.2.4.4-1.

3.2 Program the Message Simulator per Figure 1.2.4.4-2. The Simulator

wll generate eouaand messages on LF Receive Line No. I and all-mark

messages an Receive lines 2 through 6.

3.3 Monitor the LI Command transmit output at Patch panel Jack 72n1.

Terift that retransmisSion ocuors for valid messages.

3.A insert the Ripple frror tape into the Message Simulator. Start the

tape and monitor the oscilloscope to verify" that no retransmission

eccurs for the duration of the program, The tape will stop at the

and of the program.

3*5 The valid message level may be monitored at 403•A3J1-CG. The signal

Vill be 0 volts for a valid message,

3.6 The above test should be repeate4 for each LIC address by changing

the Message Simulator program per Figure 1.-.1.1-3-.

3,7 Repeat the test for an Inhibit Messae with bits 8 through 56

Invrted by Inverting on@e bit at a time.

VISED NVOL I tD2 13406
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4. Ikuient in Test

4.1 LI Data Analys.i Central AN/GK-2

4.2 Pateh Panel and Cable Simulators 25-29327

4.3 Kessage Simulatorp Digital Data 25-29584-1

4.4 S&K Signal Simlator 25-25085-1

5. Test Equiment Required

5.1 Oscilloscopet Tektronix 545A or 555 with Type CA Presaps

5.2 Ripple Error Tape for Message Simulator

6e Data Requirements

Record all data and observations in the Test Log.

us a" 00 I.PA", 141 +
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1. Tile!

LF/niC ]Amotional Test of Loss of Transmit Tone and Critica.l Error

Ciwoui try.

2. ObJeoctives

2.1 To verify Loss of Transmit Tone is detected.

2.2 To verify that a Critical Error will be detected and Inhibit Fire

Code read out.

3. Description

3.1 Connect the equipment per Figure 1.3.1.1-2.

3.2 Connect the Message -imulator patchboard outputs MX1 through MX6

to inputs of a 23 mile Cable Simalator.

3.3 Connect output of Cable Simulator to patchboard inputs 191 through

LIR6 .

3.4 Program the Message Simulator to transmit "l's" on all lines.

3.5 Provide a Txre Strategic Alert condition.

3.6 Provide the test conditions as shown in Table 1.2.4.15-1 and

ebserve the noted indicatiotis.

347 Perform steps in Table 1.2.4.15-2.

[CAUTIONs Do not short incorrect pins to o°mmonu
or damag maV occur.

3.6 Plaoe a -6 volts on 31-2 of the Launch Enable drawer from 4O1A7J2-C.

3*9 (Test Point) Connect an oscilloscope to Wn1A6Jn-S and monitor

for Fire Code output,

affjGw) I NOD2-13406 9



3.10 (IsNal Indicatioa) Verlify that the Strategie Alert Status bit

Is a sere and the FAult bit is a mark at 725?.

3.11 Send an ICY #1 Launch message.

3.12 fhe Launch Commanded, and Launch in Process status bits shall be

marks at F2S?.

3.13 Send an LOY #2 Launch message.

3.14 (Visual Indication) Note that no Fire Code output results at

401A651-S.

3.15 Remove signal at A5J1-y.

3.16 Reset the LF/DAC.

3.17 Repeat steps 3-.11 3.13 and verify Fire Code readout at 16J1-S.

4. fEui~ment in Test

4.1 LF and Data Analysis Center ANI/MX-2

4.2 SW Simulator 25-25085-1

4.3 Message Simulator 25-29584-1

5. Test Equipment Required

Oscillosoope - Tektronix 545

6e 7ata Requirements

Record all data in the Test Log.

7, References

XCA Logic D-g. #8323671 Rev. J (5/10/62)

REVIrD VOLI J.-EZ4' f 2I 13406'
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Teat Condition Uisual Indications

Test Tetstatus Status Status n o

Number Point atBit Di Indication
Nu__ er Grounded Indication True ( )

1 J1-s Alarm 4, 9 Converter

2 Jl-t Alarm 4, 9 Wveform

3 Jl-u Alarm 4, 9

4 J1-v Alarm 4, 9

5 J1-w Alarm 4, 9

6 J1-x Alarm 4, 9

7 None 9

•> Test point is located on J1 connector of 402/A4
Converter Waveform drawer CV-1254.

[S> S on patchboard can be monitored with an
oscilloscope; trigger can be obtained from
JI-M on 401/A6 (Inject pulse).

Table 1.2.4.15-1

"MADs, 0/ ,7 A~FArfAV~r IVO 1 "D2-1 3406
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Connect Then

Step Function A7J1 - to A7J1-G to

I One Net Launch A o One Launch A A5JI-V

2 One Net Launoh B * One Launchr A A5J1--f

.3 End of Launch Plan * One TMunch Vote A5•1-W

4 End of Timer v One Launch Vote A5J1-S

STwo Votes - One Launch A A5JT1-B•

6 Shift Fire Code - One Launch A A531 -FF

7 RD Reset - One Launch A A5J1-U

8 One Not Launch B A5JI--

9 One A*Enable Ctr. a T*oE--OO A5T1-C

10 XD Reset A5J1-T

11 One Launch Vote A5JI-_n

12 Two Simultaneous Launch Votes A5JI-n A5J1-_m

(1) For each step A5JI-A changes to -6 volts.

(2) Reset between each step and verify that A5JI-A changes to 0 volts.

Table 1.2.4.15-2

, G i , /D z VOL I No D2-13406_
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!U? 1.2.4.19-

L. Title

LF/DAC MD Reset Pulse Generation

2. Objectives

To determine if MD Reset pulses are generated consistently when the

second Launch Command is received at the LP.

3. Description -

3e.l Connect the equipment per Figtre. 1.3.2.1-1.

3.2 Connect the Message Simulator MX, output to the input of a 20 mile

#19 iXW Cable Simulator. 1

3.3 Connect the output. of the Cable Simulator to the F2R patch panel

inputs,

3*.4 Program the Message Simulator to generate a Launch LCP #1 (Mode B)

and Lsmneh, LOC #2 (Mode A) message in sequence. Vary the time be-

tween messages.

3.5 Connect one channel of a Dual channel oscilloscope to 401A531-U on

the Launch Ehable Unit.

3.6 Connect one channel of a dual channel oscilloscope to 401A5J1-G on

the Launch Enable Unit.

3-T Connect the oscilloscope common to 401A7J2-G.

3.8 Trigger both sweeps from A531-G.

3.9 (Visual Indication)

A 100 am, -6 volt pulse should appear at A5Jn-- when the second Launch

Is registered.

NVISEV D2-13406
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C'

3%10 blet the SO equipment &fur each lauoh sequenoe and aepSet the

1awk squenoo to detecrtie It a sonreot WD reset puls* Is goen.te4

ubotboe J71 $, 0 or -6 volts vnm fte MD Reset pujo startu.

4#, Esuirsent in Test

4.1 Zi/D*ta Analyuis Central - AJ(/GT-2

442 Niesa Simalator 25-29564-1

4*3 Cable 31mat- &Ad Patch Panel 25-29327-t.

5% Test Equipment Requ.ired

5.1 Dual Channel Oailloaoope -- Tektronix 555

54• 0eilloSop, Caam er

6# Data Required

6.A1 :oord all data in the Test Loco

6.2 Pbotograph observed wavofomso.

AVSE AMM" VO D012-1 34(6
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SCM ]uipment lantegration with the LF/SCN Interface Similator, ACO'111.

2. ObJetyives

To verify funotional compatibility of the SCN equipment and ACO 101.

3. escription

3*.1 Connect the equipment per Figure 1.2.5.2-1.

3.2 Place the ACO. 101 Master Control sAwitoh to LCT COYML and turn

on power.

3.3 Turn on poer to the SO Stquipuent and LCC.

3.4 Place the 100 101 Master Control switch to XAlIUAL.

3.5 Initiate a Calibrate Command from the LCC and verify that the

Calibrate Command Delivered lamp illuminates at the ACO 101.

3.6 Initiate a Test Command from the LCC and verify that the Test Command

ReCeived lamp illUMinates at the ACO 101.

3.7 Initiate a SCNT-S&X from the LCC and verify that the SCNT-$K lamp

illumnates at the ACO 101.

3.8 Activate the Decoder Enabled switch to the ON position at the ACO 101.

3.9 Initiate a launch vote from the LCC and the Message Generator and

verify that the Launch Comawnd Received lamp illuminates at the

ACO 101.

3.10 Initiate the following status conditions at the AC0 101 and verify

that the correct status lamp illuminates at the LCC.

St1.tegio Alert

Test in Proe**

KVUna . 2j"Dz~ 0AdFAFAIV VO 1 ¶ j D2-1 3406
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f

Call'brato in free...

10.00

Alar•

Wsrhwa Alarm

axmwch in Process

Inner SecuriteTiolatd

Outer Security violated

3.11 Simulate SCN Faults pexr Table 1.2.5.2-1 and verify that the proper

Fault. indicator illuminates at the ACO 101 and the LCC. Reset the

SCN after Fault rImoval and verify that the Fault lamps are out.

3.12 Test Complete

4. Equiament In Test

4.1 ACO 101

4.2 SCx Equtpment

4.3 LCC

4-4 Message Generator

4-5 ACO 107

5. Test !anuipent Reciuirod

None

6. Data Requiremsnts

6.1 Record all data In the Test Log.

msv~~~~s~~VO NO'/ 1). ~ 2-1 3406 A
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?AMR 1.2.5.2-1

h athod of Obtaini!a Fault

in Fault Conneot 401A53I-s to grou•d at 401ATJ2-C.

KR Fault Coineot 402L4J1-_s to ground at 071254.

aU Fault Conneot 402Ak31-T to ground at CT22.

Un, Mlonitor Fault Remove tone at F2RI from Receive Line No. 1.

Not ?raffio Fault Send an invalid message to the LF (reference
Figure 1.-.1.1-3).

xv Fault Remove tbo decoder drawer.

US-- 42000VOL I NO D2-13406



LI/SON Interface

Distribution I Simulator

Box (432) ACO 101 120 TUC

IL/ScN Digital

Data Group

(401)

Figure 1.2.5.2-1
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TIS? 1.*2.6.1

i. Title

Verification of Line Equalizer Adjustments for Simulated Malmstrom ZWO

Cirouits.

2. ObJectives

2.1 To verify that the equalizer settings given for the non-loaded E10

lines at Malmstrom will give an essentially flat frequency response.

3. Test Description

3.1 Connect the equipment as shown in Figure 1.2.6.1-1. Use channels one

and two of drawer D in the loaded cable simulator.

3.2 Apply a 1000 l o + 3 dbm signal to the input of 37 miles of #19 AW

(L cable.

3.3 Adjust gain of A12 to give -10 dbm at the output of channel 1.

3.4 Connect the output of channel I to the input of channel 2.

3.5 Connect shunts across equalizer #2 to remove it from line.

3.6 Adjust gain of AlO to give + 3 dbm at the output of channel #2.

3.7 Vary frequency of input signal from 200 to 3000 cps, keeping a

eonstant input level of + 3 dbm.

3.8 Observe and record frequency response at the output of channel #2.

3.9 Re-patch cable simulator to include 7 miles of crosstalk simulation

at the near end of the 37 miles of #19 AM JrL cable.

3.10 Apply a recorded voice message to the simulator line. Use an

average level of approximately + 3 dhm.

"AVIS&O ArjjAnew IvO 1 D2_1 3406 4
UI 42" 2000 C* ~'5



p.11 Apply a 000 ape square wve at + 15 dbm to an adJaosent'hannel in

the eroastalk simulator.

3.12 Using a set of headphones at the output of channel #2, verify that

. the voice message is intelligible.

3,13 Apply white noise to the line at the far end. Use a signal level

of approximately,+ 3 dbm,

3.14 Using the headphones, again verify- that the voice message is

intelligible.

3-15 Restrap repeat coils TIO and T5 for #16 AM WL cabli. Strap 35 - 36

and 1 - 2 on T3 1 and TB21.

3.16 Repeat steps 2 through 14 for 40 and 47 miles of #16 AMO Xl. For

#16 AMQ cable one stage of amplification will be used. Adjust gain

at A12 for + 3 dbm out of'channel #1" (CHIOT).

4. Eoui-ment in Test

4.1 SAC/CTE Repeater Telephone Drawer TA-493/GTC P/N. 8324411-501

S/N 08-1

4.2 Non-loaded Fqualizer

5. Test Equinment Required

5.1 Ocoillator - HP 207A

5.2 Square wave generator - Precision Instruments

5.3 Noise generator - General Radio 1390B

5-.4 VTVM (2) - HP 400H

5.5 Deeade resistanseebexes (2)

S..
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Cable
•iSe& 1 2

57 ..±#19 1.5 oba Inf. 0.268 6 .h
Ut'

40 m.
#16 4.0 01* 1000 0.268 ,.hoh= aoh Ld

47 ,i.
#16 0.5 obm 1550 0.268 6 mh

ohma f.d

2 -03

L R

4

Lie In Lint Out

32.4 Li 1.0
R4 1- "12

8.R6 5 c2'>§31 2700 " '1P6 1

130 14 10 18

1300oRI6 -'-20
ln ý•R1l R14 R13 R1 2 Rl Im 24

680 20 330 i 216 .222 3 2 39

Table 1.2.6.1-1
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T= 1.2.7.1

1.

PAS Monitor Panel Assembly Load Requirements Test.

2. ObJeotives

2.1 To determine the load requirements of the PAS Monitor Panel Assembly,

IV! Kelloga P/N 820200 0-1 as modified for STP III 'W15.2 tests.

2.2 To determine the signal output of the PAS Monitor Panel.

3, Test Description

3.1 Disconnect leads from the LI terminal 1, 2, 7, 8, 16 and 17 in

the simulated top hat.

3.2 Supply +24 YDC * 0.5 VDC power to LI-2 (+24) and LI-1 (return) from

a separate power supply.

3*.3 Connect a 0 - 50 VDO Voltmeter in parallel with the power supply

aeross Li-1 and Li-2.

3.4 Connect a 0 - 300 ma DC ammeter in series with the power supply

and PAS (in lead LI-2).

3.5 Apply the noise signal from the PAS tape recording used in M15.2

directly to Li, 7 and 8, at a level of -20 + 2 dbI.

3.6 Turn ON the power supply.

3-7 Vary the volume control on the RF speaker of the PAS Panel from

the minimum to a nominal setting and to the maximum volume setting.

Monitor the input voltage and current drain.

3.8 Neasure the output sound level for each volume setting at the LCO

operation position and at a distance of 15 * 1 feet from the Panel.

3.9 Verify that the signal in intelligible at both positions.

mFA4 4 W j VOL .1 1 2-13406
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(44 Lifent in Test

PAS Monitor Panel Assembly, ITT Kellogg P/S 820200 0-1 as modifi*r by

ST1 Inl IW15.2 testa.

5. Test Equipment Required

5.1 0 - 50 VDO Voltmeter

5.2 0 - 300 V2 DC Ammeter

5.3 Generel Radio Sound Level Meter Type 1551-B.
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,igur- 1.2.7.1-1
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1. Zitne

L00 U7,LF, Message Simulator and UK Simulator Single Thread

2. 0bjeotive

2.1 To verify the functional compatibility of the LOC, LF, LCY, Message

Simulator and SM Simulator.

3. Description

3.1 Connect equipmeit per Figures 1.3.1.1-1 and 1.3.1.1-2.

3.2 Connect Message 81imlator outputs to LY Receive Lines 72R2 through

M21.

3.3 Connect:

(a) LCO Transit C2X1 to IY Receive 721.

(b) LCY Receive C2RI to I Transmit V2XI.

(a) LCY Status Receive C231 to LT Status F2ST.

3.4 Program Message Simulator to generate bursts of 20 Test Iaunch

Messages alternating with marks for 20 nessag, lengths. Use Test

Law h Message formats of LCF #2, #3, #4 or #5 on Figure 1.3.1.1-3.

3.5 Perform steps 1 through 16 of Table 1.3.1.1-1 and make note of the

obervations.

4. &Aidpeknt in Test

4.1 Message Simulator 25-29584

4.2 aunoh Control Console 25-24172-11

ArAPrzEj vI v "0 D2-1 3406
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4-3 IM Blaulstor 25-25085

4.4 Patch Pwwl ad Cable Simuator 2"-327

4.5 W Data Amaayis Centro.l AN/GTK-2

4.6 U~t Date Anaal*ysi Central AJ/GYK-1

5. lost MWuitent-IMreour

6. Datsa Aleuiremerit

Xwoord obseryations of ths, steps in Ta.ble 1..11 n Vi IR Log.

~ A mwzmo VO 1~ "0 D 2-1 3406
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MobeT at LCQ

I Reset lLa?48&MWX iotlto x

2 Send a&=h from 3D/3S X I 1 x x

SSend Uwichfrom ICC 3s." x x x x
23 x x XI x

30 1 1 zx xX XXI

35, I Ix x x X

4 Reset LP/DAC & WX Sixulatoz!, * X x
Security hs~tp Missile Ausy and
Audible L~ams

5 BondZ .uoh from D/M3 * I I x x x

6 Reset Ala= #t * I x x

7Send Inbhibt frcIWC * X x x

x x

8Son SeAsnh from DD/XS * X I I I

9 Iahibit from LOC * X I I

10 Reset Audible Alaxa * X I I

11 aumh frosWCC60Osees. after * I I I I x
ZInhibit 3I x I

12 Reset Audible Alaxm SWM Sixaiaatot
and W/lM&C * X

13 5end Thst from LC * X I

K.VUS0 ArAPA4'U I OL I NO D2-1 3406
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Obsres at £00

j 0 4 0 M

14 B.M Calibrat. from WC0 X

15 SmA SCNtrom LCC * X I x
10

16 Owd SO~T f rm DD/XS * x

.101
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u~s oLIz a"~~q jw srOL 1 A 166



t *1

Digital Data -1125 Commad XNsg&#p in9
arm ~ Prooo ing Group

9. Li _,_

Stau.mi)essage WI2

bceive Patch Processing Group
Panel
(213)

Transmit Patoh "panel #IeI4,
(212)

LCC

"Ground Point
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Point (223) (22, ) 1

-Izjj-

Diciul Data Status CoMMand
Jro26 (5mtsl * P*o- aT-r t(4o) iJ= Qroup (402) Detector

iC" DO Lip
Patch Panel Power Panel Contactor Box

(213) (204) (248)

KNIT
Patch Panel

(212)

Message
Simulator

CTE

1'o]rvolatile decoder test.

Neasage
8imil tor

DPH

Figure 1.3.1.1-2
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TXST 1.3.1.9

1. Title

Equalixer Tests Simulateod Short Lines

2. Objectives

To deter•ine the effects of transmission across short copper paths.

To determine the effects of the 12 db pad used in the lines at YAFB.

3. Description

3.1 Connect the equipment per Figure 1.3.1.9-1.

3.2 Program the Message Simulator to generate all marks.

3.3 Set R1 to 127 ohms and record waveforms at At, A°' and A'.

3.4 Repeat 3.3 with d disconnected.

3.5 Repeat 3.4 using an LCF #1 LAUNCH A Test Code. (see Fig. 1.3.1.1-3).

3.6 Reconnect R and repeat step 3.5.

3.7 Insert the 12 db pad between MX1 and the cable simulator and repeat

above steps, recording waveforms at A', All, A'" and A''".

4. Equipment in Test

4.1 Attenuator - Balanced, Assy of 29-26032-1

4.2 Message. Simulator, Digital Data 25-29584-1

4.3 Patch Panel and Cable Simulator 25-29327-1

4.4 Repeat Coll Assy EEI&I 71-1/SK 51

4.5 Equalizer Simulator Assy EED&I 71-1/SK 52

4.6 One Mile Simulator EEU 71-1/SK 50

5. Test Equipent Required

5.1 Oscilloscope, Tektronix 555 or 545A with differential preamp

5.2 Oscilloscope caner

t- A" O O I I D2-13406
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, DMta Requir•Sments

Photograph wavetorms for all Steps, using calibrated **also. Record

p.,J-to-peak voltages :in the Test Ios.

RCKVMD Q 7¶Mý,.jV, I VOL 1 OjD2-13406
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(.
1T.S 1.3.1.11

Verification of Line Equa&zer Adjustment.

2. ictivea

2.1 To verify that the SCO equalizer settings proposed in RCL document

NTR-C-O19A will equalize lines in accordance with the Model

Specification D2-12003.

2.2 To verify that the SWN equalizer settings proposed in MrDR-C-019A

are satinfaotor7 for the SIN line.

2.3 To establish new equalizer settings provided the Model Specifications

are not set using the RCA settings.

3. Description

A SC idne Tests

3-.1 Conect the equipmentas shown in Figure 1.3.1.11-1.

3.2 Monitor diphase signals on pins 3 and 4 of the LMU Receiver

Filter No. 1.

3*3 Use drawer extension cables on 401/A2. Remove bottom cover of

drawer.

3.4 Turn on WI and LI.

3.5 PhotogTaph waveform of marks from LCF. Monitor at C2 X1 0. LC

should be transmitting all marks.

3.6 Using 19 AW cable simulator, determine the values of resistance

(Ie) for 20,, 0, and 4e, tilt for each of the cable lengths spec-

ified in Table 1.3.1.11-1. Ya'7 the resistance by changing straps

en Xqualizer No. 1 (See Figure 1.3.1.11-3).

fMtE 1 VO I 1,O D2-t3406
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3.7 bu.t doun L.

3.6 Change *trap on repeat coil strappitzg board from position "B" to

position "A".

3.9 Repeat 3.5 using 16 AWI Cable Simulators.

3.10 Shut down LC7 and IP.

3.11 Return equaliser and repeat coil strapping boards to original

sofiurati on.

I Sal LIEa TES

3.1 Comnest the equipment as shown in Figure 1.3.1.11-2.

3.2 Xonitor SIN line at 401/A3 J31-A and J1-BB.

3.3 Use drawer extension cable on detector drawer, (401/A3). Remove

bottom cover on drawer to gain access to equalizer strapping board.

3.4 Turn on audio oscillator and set output to a value between 6 and

9 V p-p at 1000 ops.

3-5 Using 19 AV Cable Simulators, determine the values of series resist-

ance for the frequency response conditions given in Table 1.3.1.11-2.

Use the response at 1000 cps as reference. Measure also the response

at 300 cps for each condition. At 3.1 IC and 0.3 XC, adjust line

Input voltage to the I KC value read for each resistance.

3.6 Repeat 3.5 for 16 AV Cable Simulators.

4. Nuymunent in Test

4.1 LF/CTE Digital Data Group P/xf 8323616-502 SIN* 0000005

4.2 Lr/DPE Comand Messag Processing Group P/N 8323562-501 O/N 0000004

4.5 WI/C'I (303) Digital Data group P/i 8323562-501 S/i 0000004

~A u IA FArV D2-1 3406
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4.4 U/P/J3 (904) Om. Nasae ?zo,*ssinc amp P/i 8323614-50'

8/11 00005

4.5 LC7/D (3o,) Btata, ,ese,,. P-oo*.i Group ,I/ 8023615-5M

5. Test XquiTpent Required

5.1 Oscillosoope - Tektronix Model 545

5.2 Audio Oscillator - Hewlett-Packard 200CD

5.3 VM - Hewlett-Packard 400D

6. Data Reguirements

Record all data in Test Loe.

,.viosa _ _WsiA'r a I- N 1D2-134o6
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Lne U* Rewistance bsistanoo icaistanot
Us*. Tength (for +20,04 Tilt) (for Oý Tilt) (for +40A/ Tilt)

U l6 mi.
* 10 ail

S 13 •.
" 17m�,1

"23mi.

#i6AWG 20 mi.

"40 i.
" 43 mi-
"~ 48ail

TableZ~a 11.3.1.11341
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ZCFNSAt sin. ZS Sima.

•CAX S:inulator F12

j • Wiriz Wrap FL-1

Pin 4

Osclloscop'e Line Monitor
Unit

SI _i 1fire 1ap FL30
P- in
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1. Title

M3 Inte~gation# Ring & Vole.

2. ObJectives

To verify functionally the operation of the SIN voice and ringing

circuits between the LWC, CCC, and the LF.

3, Description

3.1 Connect the equipment per Figures 1.3.1.1-4, 1.3.1.1-5, and 1.3.2.1-1.

3.2 Tun on all equipment.

3*3 Release all buttons at the Comunnication Control Console (CCC)

and Launch Control Console (LCC) Communication vanels. Place

the MIKE SWITCH in the TEL position at the LCC and CCC.

3.4 Depress the upper OPR button at the LCC. Depress LF3 button.

The LF3 lamps at both the LCC and CCC shall conmence flashing.

The buzier at the LF Wall Phone shall sound.

3.5 Lift the handset at the wall phone from its cradle and verify

that the buzzer stops. The LF3 button lamps at the communicazion

panels shall stop flashing and remain 01.

3.6 Replace the handle in its cradle and release the buttons at the

LCC.

3.7 Repeat steps 3.4t 3#.5, with the Interphone Switch in the II position.

3.8 Repeat 3o6.

3.9 Repeat steps 3•. and 3.5, but initiate the ringing from the CCC.

Tara the VOL control counter clockwise.

PiVISrD _ - .•/ APAWAKPWO1 i'!O I)2-13 406
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Test 1.0.o21 (eont.) 2

3,10 Repeat 3.6.

3*.1 Depress the upper OPR button and atteept ringing lU other LI

Ihmo to verify that these are not detected at the WI.

3.12 Repeat 3.6,

3.13 Lift the handset from its cradle at the LIF Vall Phone. The

L73 lamp at the W4O and CCO shall comence fashing and an

audible alarm shall s t

3.14 Depress the L13 and upper OPR buttons at the W"e. the audible

alarm shall ceaS and the lamp shall light continuously.

3.15 Release the buttons at the WCC.

3.16 Deposes the L13 and upper' OPR buttons at the CCC. The audible

alarm shall ooe" and the lamp shall light oontinouslyo

3.17 Verify voice ooimunioations betveen the LI VWall Pono and the

LC handset and 'the CCC handset vith the Li Wal Phone Interphone

svitch in the MT position.

3.18 Vith the LF Vail Phone Interphone Svitoh in the IN position, veri•y

voloe cogamndutions betveen the LoCC or CCC and the 1 VWail Phone

handset, and each Interphone Jack box.

5.19 Throw the Interphone switch to the OUT position.

Mo20 Talk betveen the two LF Interphone Jack boxes.

3,21 Verify that this cannot be hoard by the LF Vall phone; nor can

the Vail phone to LCC conversation be heard b7 the interphone.

3.22 Turn the VOL. eontrol clockvise to increase the VOL. Talk betveen

te LI Wall Phaoe and the WF. The voice should be clearly audible

without enountering foedback.

SEVID I VOL 1 1"0 13486I 1-4



4. aqulgent in Test

4.1 Launeh Centrol Coenole 25-24172-11

4.2 LU Data )nalyis Central ANI/GY-1

4.3 LF Data Analysis Central AN/GoI^2

4.4 Telephone Connecting & Switohing Sot AN/M'C-8

4.5 Repeater, Telephone Set AJ]/GTC-IO

4.6 Jack Box (SIX/LV) J-1308/GTC-8

4.7 LI Wall Phone TA 4"/OT-8

4.8 Interphone Headset 7ig. A 4144

4.9 Patch Panel & Cable Simulators 25-29327-1

4.10 LCY Wall Phone TA 462/O'TC-8

5. TE•auti-upent Recgired

None

6. DatA Roqeguraenta

Record all observations in the Teat Log.

7. Reeorynoes

RCA D•g. 1272051 LIP Wall Phone Schematic

RCA Dwg. 1272052 5CC Phone So'*•ematio

ROA Dwg, 1274072 CUP Schematic

RCA Dvg. 1274154 LF Repeater Telephone Sot

RCA D•v. 1274155 ,WF Telephone Conneoting and Switohing Set

RUA DNg. 1274184
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1. il

Single Thread Test Prooedures - SO, Network Resolution. Area (IMA),

2. ~Dooment D2-14330

2. Objectives

2.1 The primary objective of this test is to verify that the WG09 and

W10 oonfigurations of the Network Resolution Area are acceptable

for integration with STP'III Test Program.

2.2 Acceptance will be verified by satisfactory performance per

document Dl2-14330.

2.3 In general, the test will verify the acceptance of the following items:

2.3.1 Cabling System

2.3.2 Cooling System

2.3.3 Patching System

"2.3.4 Equipment Power

2.3.5 Message Simulator

2.3.6 S&M Signal Simulator

2.3.7 SCN Equipment

2.3.8 SIN Equipment

2.3.9 BVC Equipment

3. Description

The test procedure will be performed in accordance with document D2-14330.

The entire test is to be conducted under surveillance by QC (Quality

Control" assigned to the Network Resolution Area.

uivisro 1VL. NO D2-183406
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C b* F•atdnt in Test

.•o equipment in test is as persoribed in D2-143350 paragrph l •.1.

5.' Test Equipment Rguird .

Sol Oscilloscepe - Tektronix 545

5.2 Stopmtches (3)

6. Data Requirements

he subjeot test will be recorded on M&lR Test Log provided by Planning

(Dept. 2-.366).

7. References

Bee ID2-1433O, paragraph 2.1.
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